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INTRODUCTION 
This study aims to make a significant contribution to knowledge 
about the demography of Papua-New Guinea's indigenous population. It 
presents information that was collected over the last half century or 
so by a great variety of people, and tries to reach reasonably firm 
conclusions on the population's vital rates, age structure and future 
growth by combining the most satisfactory elements to a plausible 
pattern. But the data are fragmentary and defective, and the best 
elements in them cannot always be identified by analysis. Sometimes, 
a fairly subjective judgment as to what might have gone wrong during 
their collection is necessary to explain obvious distortions. The 
interpretation of incomplete sets of data of doubtful accuracy is thus 
an important facet of the work undertaken here and model distributions 
are used in the process. Ideally, model and reference distributions 
should serve to 'discipline' reported data (Brass 1969). In the present 
case there often is, unfortunately, little information that can be 
disciplined and models are mainly used to bridge gaps that would other-
wise put an end to the analysis. But as they are chosen as judiciously 
as possible and by taking all sources into account, this is probably 
the best alternative. 
2 . ORGANIZATION 
The organization of the study is as follows: Chapter 1 gives a 
brief sketch of Papua-New Guinea as an area for demographic research . 
The most salient facts of the country's political history are reported, 
and a number of maps illustrate the extension of government influence 
and control at different points of time . Because of its direct relevance 
to demographic change, particular attention is paid to the development of 
the medical services in the post-war period. 
In Chapter 2 the recent history of demographic research and data 
collection is reviewed. It will be seen that work by medical officers 
and anthropologists in small areas has quite a tradition, and also, that 
administrative censuses were the only source of country-wide information 
before the sample census of 1966 was taken . 
Chapter 3 deals with population distribution and change . It is 
shown how data collecting activities differed markedly under the colonial 
regimes involved . An attempt is further made to assess the extent of 
the depopulation which reportedly occurred on the New Guinea Islands and 
the effect which the Second World War may have had on demographic 
development . Estimates of recent rates of growth are presented towards 
1 
the end of the chapter, which concludes with the formulation of a weak 
assumption about the basic characteristics of Papua-New Guinea's 
population at the present time. 
2 
The sequence of the next chapters is essentially dictated by the 
paucity of the available data and the logical relationship that exists 
between various popu lation parameters. Chapters 4, 5 and 6 deal 
successively with age composition, mortality and fertility . On each 
occasion information from three types of sources, i.e. the 1966 census, 
the administrative counts and the reports for small areas is analysed, 
and certain broad conclu sions are reached. These then f u l fil the role 
of constraints in Chapter 7, where the findings are integrated, an age 
distribution is constructed, and more specific estimates of the levels 
of fertil ity and mortality are given . With these, and the smoothed age 
structure as a base, the pr ospec ts and consequences of future population 
growth are investigated in the eighth and final chapter. 
Chapter 1 
THE PEOPLE OF PAPUA AND NEW GUINEA 
1 . INTRODUCTION 
Papua-New Guinea's population is small by world standards, but its 
total size of 2.18 million in 1966 was, nevertheless, sufficient to make 
it, after Australia with 11 . 5 million and New Zealand with 2 . 7 million, 
the third largest population of Oceania . 1 The country contained at the 
same time approximately 67 per cent of the world's Melanesian2 population; 
its own non-indigenous population numbered less than 35,000, and while 
the indigenous population of West Irian reached probably about 800,000 
(U.N. 1967a:124) the aggregate of the Melanesian components in the 
populations of the British Solomon Islands, the ew Hebrides and New 
Caledonia remained almost certainly below 256,000 . 
It is, however, not mainly because of size or ethnic characteristics 
that the population of Papua-New Guinea is so interesting . What has 
always drawn a great deal of attention is that New Guinea's indigenous 
population knew a long period of almost complete isolation before coming 
into contact with Western cultures relatively recently. For substantial 
sections of the population 'government control' dates back less than a 
decade and for most the period is shorter than half a century . Thus 
there exists a situation well worth investigating, particularly because 
socio-economic changes in administered areas have been unusually rapid 
in the post-war period and are likely to remain so in the years to come . 
The purpose of this chapter is to sketch in some deta · 1 the 
characteristics which Papua-New Guinea has as an area for demographic 
research; mainly, by describing those developments which have presumably 
had the most profound impact on population change. 
1 The term 'Papua-New Guinea' is in this study always used to indicate 
East New Guinea and adjacent islands. 
2 The term 'Melanesian' is here used to indicate the indigenous popu-
lations of New Guinea and adjacent archipelagos, New Caledonia, the New 
Hebrides and the British Solomon Islands. It must be noted, however, 
that the indigenous population of Papua-New Guinea is generally considered 
to be of diverse origin. Different groups of migrants are thought to 
have arrived in the country and to be responsible for the differences in 
stature and other physical characteristics that can be observed between, 
for example, the coastal population and the population of the interior 
(Essai 1961:30 ff.). 
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2. POLITICAL DEVELOPMENT AND EXTENSION OF ADMINISTRATION CONTROL 
Historical survey 
The territories of Papua and New Guinea have been administered by 
Australia in an administrative union since 1946, and the title of 
Territory of Papua and New Guinea given to this union can for practical 
purposes be considered to relate to a single entity. There is, however, 
some difference in legal status between the' two areas. Papua has been 
an Australian External Territory since 1906 when authority over British 
New Guinea was transferred to the Commonwealth of Australia. New Guinea 
is a Tru st Territory of the United Nation s: its previous history is 
somewhat more complicated. 
In 1884, ten days after the Protectorate of British New Guinea was 
proclaimed in Port Moresby, the Germans hoisted their flag to indicate 
that they had taken possession of the north coast and the Bismarck 
Archipelago (Essai 1961:9) . Responsibility for the administration of 
the annexed areas rested at first with the 'Neu Guinea Kompagnie', but 
in 1899 the German Government took over . Following the outbreak of the 
First World War in 1914, an Australian force captured German New Guinea 
and after six years of military administration the area became an 
Australian administered mandated Territory of the League of Nations . 
The change to Trust Territory occurred after the Second World War, in 
1946. 
Extension of Administration control 
The German and British Administrations brought different adminis-
trative traditions with them and they differed in their objectives. 
The German Administration was very effective in stimulating economic 
activities, and the achievements in road construction and, as will be 
shown later, data collection were considerable. Law and order were 
maintained by vigorous patrols, but the area brought under effective 
control was limited. The Administration of British New Guinea is 
generally considered to have been more benevolent . Funds were restricted, 
however, and here too a great deal of effort was directed towards 
expatriate interests . As in German New Guinea, the ar~a under government 
control remained limited therefore to coastal strips of the mainland and 
various islands. 
The differences in time and method of acquisition have according 
to West (1966:3) affected the course of Australian rule in the two 
areas, but 'the physical and social characteristics ... are so similar 
that the broad pattern of European control has been the same'. There 
is no doubt that the systems of bringing parts of the territories under 
government control and influence have always shown great similarity . 
Explora ory patrols, including those undertaken by missionaries , miners, 
prospectors or recruiters, would, if prospects seemed good, be followed 
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by the setting up of patrol posts and a period of fairly intensive 
patrolling. Headmen would then be appointed in the various villages, 
murderers or headhunters prosecuted and regulations pertaining to 
village life gradually enforced . 
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It is possible to illustrate the stage reached about 1920 with the 
help of Map l.B which is a much reduced and somewhat modified version of 
an official one in the New Guinea Annual Report of 1921/22 . But, before 
consulting it, it is worthwhile to read what Ainsworth (1924:39), who 
wrote a report on administrative matters in the Territory of New Guinea, 
had to say about it . 
The map submitted with the 1921-22 Report for the League of 
Nations, purporting to show areas under effective and partial 
control, requires considerable correction by means of reducing 
a great deal of the areas coloured red [here shaded dark] in 
New Britain, Bougainville, and the New Guinea mainland ; and in 
some places substituting blue for red; and by the elimination 
of nearly the whole of the blue [here lightly shaded] as shown 
on the map. 
Indeed, Ainsworth (1924:6) estimated the area under control in New 
Guinea to be not more than 8,900 square miles and the area under partial 
control not to exceed 3,350 square miles, which in terms of the total 
land area is not more than about 9.5 and 3.5 per cent respectively. 
Assuming that his criteria were rather strict and that one might be sub-
stantially more generous with regard to both New Guinea and Papua, it 
can be calculated that at the utmost never more than about a quarter of 
the population stood in regular and more or less intensive contact with 
government officials at the time. 
Towards the end of the 1920s, important exploratory patrols were 
made in both Papua and New Guinea. It is at this stage that the high-
lands were first penetrated and the existence of well populated valleys 
was discovered. Exploration work continued until the beginning of the 
Second World War and by that time most of Papua-New Guinea had been 
explored. Nevertheless, large sections of the population had never seen 
a white man even then and remained themselves completely unobserved . 
The New Guinea Administration used the following fourfold classification 
to indicate the level of contact: under complete control; under govern-
ment influence; under partial influence; and penetrated by patrols . By 
fairly wide 
1939, the completely controlled area was 
reported to cover a 
belt along the coast of New Britain and the 
mainland, and to include all 
other islands. Not a single section of the 
central highlands qualified 
but in the eastern highlands a small 
wedge was shown to 
as controlled, 
be under influence, or partial influence of the government . It is thus 
highly likely that 60 per cent is a quite generous estimate of the 
proportion of the population that was governed to some appreciable 
extent when, in 1942, the Japanese attacked and partly overran the country. 
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Upon the cessation of hostilities the wartime military administration 
was again replaced by civil government in October 1945. Since war damage 
had to be repaired and old posts had to be re-established, it seems to 
have taken some time before further expansion occurred. But, in 1950, 
when regular reporting started again, progress had obviously been made . 
It would appear - vide Table 3.12 - that approximately 70 per cent of the 
population was at that stage administered well enough to be enumerated . 
Map l.C gives a reasonably complete picture of the location of the 
areas where government influence was least noticeable. For, although 
restricted and not-governed were not synonymous, the restricted areas, 
i.e. the areas to which no Europeans except officers of the Administration 
had access, formed the bulk of those where government control was almost 
non-existent. Derestriction occurred mainly in the period 1960-1965 and 
but for a few small pockets, was complete at the time of the 1966 census, 
3. POPULATION AND ENVIRONMENT 
General 
Human ecologists tend to describe the relationship between a 
population, its technology, its organization, and the environment in 
which it exists as one of functional interdependency (Duncan 1959:683). 
The size, distribution, ~ital rates and structure of a population are 
in this approach seen to be related strongly to the area it occupies, 
its way of living, its social and kinship organization and the like, and 
although it is almost impossible to formulate the demographic implications 
of this complex system of interrelations in a coherent manner, it seems 
clear that the effect of the ecological complex will be felt at different 
levels. It is as relevant for a small local group as for a regional or 
national population, and may give rise to uniformity as well as diversity. 
Thus, since the population of Papua-New Guinea lives in an environ-
ment which at the pre-contact levels of organization and technology was 
almost invariably rather unfavourable, it was presumably characterised 
by a body of beliefs and practices aimed at coping as adequately as 
possible with the difficult conditions it encountered, and a structure 
which bore witness of these. Yet, within the country there is a great 
deal of difference in the possibilities and limitations with which 
occupying human groups are faced and it is generally asserted that 
they differ considerably in the use of local resources, kinship and 
social organization, and beliefs and practices. 
This may have led to demographic differences between these groups 
at a very early stage because of probable differences in disease 
pattern, child survival, length of birth intervals and other variables . 
But, interesting though these local variations may be, their significance 
in a nation-wide study may well be fairly limited , 
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New Guinean societies 
The relevance of the ecological approach in the Papua-New Guinea 
setting is readily appreciated if attention is paid to the various 
attempts to give a general description of New Guinean societies. In 
these, the smallness of the societies is a recurrent theme and the 
absence of large scale territorial and political organi zat ions is 
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always one of the most important characteristics reported. ' The smal l 
local community, rarely more than a few hundred people, was normally the 
largest effective political unit' and 'what is significant is the 
separateness of native communities ' , writes Paula Brown (1966: 150) . 
She also cons iders that there is in some respects 'a kind of sameness' 
about them because they 'were technologically at more or less the same 
level, using stone, wood, and occasionally bone or shell for tools ... , 
cultivating tubers, bananas, sugarcane, and vegetables, raising pigs, 
building houses of wood, reeds, leaves and grass, and using bow and 
arrow, spears, and occasionally clubs and shields to fight' (1966:151). 
The 'long isolation of small groups of people from the mainstream 
of history' (Rowley 1965:15) is almost invariably considered to have had 
a pro found influence, and the degree of isolation is in many cases 
demonstrated by quoting the large number of languages that appears to 
exist within the country's boundaries. And indeed, the number is rather 
spectacular. 
About 15 per cent of the population speak Austronesian (Melane sian) 
type languages. Wurm (1970:161) estimates that around 200 languages of 
this type exist, and, as they occur mainly on the islands and in coastal 
or near - coastal areas, linguists assume that the speakers of Austronesian 
languages arrived after the speakers of the Papuan type languages which 
predominate in the rest of the country. The number of Papuan type 
languages is thought to be about 500 (Wurm 1970:16), and the average 
size of a speech community in Papua-New Guinea is thus not much more 
than 3,000. They range, however, from a hundred to 150,000 persons . 
It is rather easier to generalize about New Guinean communities 
than cultures. Many generations lived their lives in the microcosms of 
small nomadic groups, or groups of hamlets or villages, and this is 
undoubtedly reflected str ongly in New Guinean cultures . When Pouwer and 
de Bruyn (1959) tried to characterize them they stressed that the general 
trends in the cultures a ppeared to be closely related with the pre -
dominance of small local groups. Most of the points they mention, e.g . 
a close relation between descent and residence, the existence of strong 
ingroup-outgroup feelings , a great flexibility in kinship sy stems and a 
great deal of diversity, do indeed seem to be geared to a small group 
situation . But precisely because diversity and variation are so typical, 
generalization tends to be unsatisfactory . All that needs to be observed 
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in respect of the present, country-wide study, is probably that strong 
unilineal kinship systems or territorial groups which have been thought 
to favour high fertility (Lorimer 1954:58 ff . ) are almost entirely 
absent. 
Environmental aspects 
The New Guinean environment is as varied as its cultures . But, 
although detailed descriptions are relevant in small - area studies, we 
need here be concerned only with the general pattern and major regional 
divisions. 
Papua-New Guinea lies in the humid tropics, but there are great 
contrasts in both temperature and humidity. The most striking 
environmental difference is undoubtedly the one between the central 
highlands and the rest of the country; but a second important difference 
appears to exist between the lowlands of the mainland and the various 
island groups surrounding it. 
Well over half the country receives more than 2,540 mm . [ 100 inches] 
rainfall per annum (Hart 1970:42), and falls are distinctly seasonal. 
With some exceptions, the period from December to March forms the wet-
season; during that time a ve ry moist, unstable westerly air stream 
prevails (Brookfield 1966: 55) . A belt of very heavy precipitation - annual 
rainfall in excess of 5,080 mm. [200 inches] - occurs south of the Central 
Cordillera and extends via the Huon Gulf to the south coast of New Britain 
and Bougainville. The northern foothills also receive much more rain 
than the highlands themselves and the eastern highlands in particul ar are 
relatively dry. 
Altitude - many peaks in the Central Cordillera exceed 4 000 metres 
[12,000 ft . ] - temperature and rainfall have, as one would expect, a 
direct bearing on food production and, consequently, diet. In the 
rnontane valleys of the central highlands the sweet potato, gr own in a 
skilful system of horticulture, is the main staple. Where shifting 
cultivation or field rotation is possible outside the highlands, the 
yarn, taro and banana tend to constitute the principal food sources , while 
in swampy parts of the Sepik, Western and Gulf Districts, sago forms the 
bulk of the starch diet. Many supplementary foods do, of course , exist, 
but whereas a good deal of variation in diet is generally possible on 
the islands and in coastal areas, a shortage of protein appears to be 
characteristic of the diets dominated by sweet potatoes. 
Differences in climate, diet and acces s ibility can have important 
consequences for disease and mortality patterns, and ultimately, 
population growth. Hospital disease and mortality statistics s uggest 
that regional variations are present in Papua-New Guinea, but, because 
base populations are not known and the level of services will also be 
reflected in them, they are difficult to analyse. Nevertheless, there 
is not the slightest doubt that the prevalence of tuberculosis, 
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filariasis and malaria infection shows great regional variation . In all 
three cases infection rates are highest in coastal areas or on islands, 
while they are low, or infection is absent, in the highlands. Because 
of the great significance of malaria for demographic development, a map, 
prepared by the Malaria Branch of Papua-New Guinea's Department of 
Health (1970:28) and showing malaria endemicity prior to the introduction 
of extensive control measures, is reproduced here . In epidemic or 
potentially epidemic areas the population is generally non-innnun e. 
4. ASPECTS OF SOCIO-ECONOMIC DEVELOPMENT 
General 
Rowley (1965:14) has made the following interesting observation : 
... most New Guineans are 'villagers' in the sense that the 
conjugal families to which they belong are joined with others 
in a community which maintains itself on the produce of its own 
lands and waters . They have a lso inherited the typically 
conservative attitudes whi ch have marked village communities 
all over the world . .. 
Although some urbanization has now occurred, there is no doubt that 
the most significant social change and economic development is still 
that being experienced by the villagers, and that initial contact was 
mainly important to the extent that it affected village life. 
The effects of government and mission influence on local societies, 
as can readily be imagined, have been so numerous that even a moderately 
detailed analysis would be out of pl ace here. But a few aspects relevant 
to demographic change must be dealt with. 
The missions 
Especially in the first periods of contact, the impact of the 
missions on traditional village life would have been much greater than 
that of administration officials, traders or similar persons who would 
normally only visit a village for short periods. European missionaries 
and, more particularly, their Polynesian and local helpers, could 
observe aspects of village life that would otherwise have remained unknown , 
and through many years of contact with the same group of people they were , 
to a considerable extent, in a position to influence the daily life . 
Their teachings led some groups to reject abruptly their own culture . 
Cases have been reported in which artefacts were burned - e.g . the 
Nimboran in 1936 - and villagers en masse asked to be baptised . It has 
been suggested (see Rowley 1965:140) that these mass conversions at least 
partly took place in the 'expectation of getting the white man's rewards '. 
Cargo-cults or millennial movements, which Kannna (1954) characterizes as 
a forced attempt at adaptation and interpretation, occurred in communities 
great distances apart and probably in most instances because the expected 
wealth failed to arrive. 
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One could, no doubt, speculate a great deal about the effects of 
Christian teaching on demographic development. The disappearance of 
traditional feasts and dancing, the introduction of the Sunday as a 
regular day of rest and the emphasis placed by missionaries on the 
value of life, could conceivably all have had some repercussions . But, 
it seems best to deal mainly with some less esoteric aspects. 
The missions tended to stress the importance of the nuclear family . 
Where the population lived in 'long-houses' or had separate houses for 
men and boys, these were generally replaced by family houses . Polygamy 
was frowned upon, and although only the least enlightened of the 
missionaries or helpers might go so far as to recommend the rejection of 
additional wives, those in polygamous unions were usually not baptized . 
Very early marriage of girls, large differences in age between marriage 
partners, or marriages of close relatives, e.g. cross-cousins, would 
similarly meet with disapproval. It may well be that some change in the 
marriage pattern occurred in the areas exposed longest to the missions . 
In particular, because education, until after World War II, was almost 
exclusively the domain of the missions. 
In the activities of most missions, evangelical work and medical 
assistance were closely intermingled while many early established 
missions still have substantial business interests. 1 The number of 
mission doctors has never been large (Figure 1.1), but most missionaries 
could provide first aid, and nursing sisters were relatively numerous . 
The latter still play a very important part in infant and child welfare, 
and it is possible that some improvement in the health situation of 
certain small areas surrounding mission stations was achieved even before 
the Second World War. 
Although permanent mission posts were established in both Papua and 
ew Guinea about a decade before the German and British Administrations 
began to function, it is correct to say that, with some exceptions, the 
geographical expansion of the missions followed that of the government . 
By 1941 the areas under administration and mission influence almost 
coincided. At that stage the number of missions was still fairly limited . 
On the south coast of the mainland, the London Missionary Society and the 
Catholic Mission of the Sacred Heart had the greatest influence; on the 
north coast, the Catholic Mission of the Divine Word and the New Guinea 
Anglican Mission; while on the large islands, the Methodist Missionary 
Society and, again, the Sacred Heart Mission were the most important 
(Dickson 1970:23). The increase after World War II has been quite marked . 
There are now 52 missions if 'the sub-divisions of religious groups holding 
the same doctrinal position ' are included and the number of missionaries 
1 The missions own 34 per cent of all alienated land (Lea 1970:53) . See 
also next section. 
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reached 3,246 in 1966 (Dickson 1970:22). Nevertheless, evangelism has 
only just started in most of the highlands and there, and also in certain 
remote sections outside the highlands, traditional religions still prevail. 
The pre-war labour situation 
To the extent that government policies were formulated before the 
Second World War , they tended to contain the dual aims of development 
and protection (West 1966:4) . Over time the emphasis changed, however. 
Development was at first almost entirely seen in terms of stimulating 
European owned plantations and trading firms, but gradually the interests 
of the indigenous population came more to the fore . Protecti on was no 
longer the sole aim and more positive steps towards development were taken . 
Nevertheless, the task allocated to the indigenes, in the plans to make 
the colonies self-sufficient, was largely one of supplying labour for 
European enterprise. It is in the role of indentured labourer that the 
New Guinea villager generally had his first extended contact with 
Western type organizations, and this experience was, by all accounts, 
not very stimulating. Although the amount of labour legislation is 
unbelievable (Mair 1948), reading it gave Rowley (1965:61) the impression 
that it reflected the 'attempt to reconcile the irreconcilable' . 
The major demographic effects of the migrant labour system were 
probably not that it took a proportion, occasionally too large a pro -
portion ( Rowley 1965:94), of fit men away from the village for a period 
of up to three years or that mortality amongst labourers was frequently 
high. More important may have been that they spread, upon return, 
venereal and other diseases in the areas of recruitment (see Chapter s 3 
and 6). 
Although demand for migrant labour arose in both territories mainly 
f rom plantation and mining activities, there was some difference in the 
requirements of the two areas at different times. In Papua, goldmining 
started in the Louisiades just prior to 1890, spread to Woodlark Island 
and the Gira and Yodda Valleys (N.E. mainland) after the mid- 1890s, while 
in 1910 gold was also found at Lakekamu (Gulf District). In New Guinea 
the mo s t important gold discovery did not occur until 1926 (Edie Creek 
deposits in the Morobe District). However, demand for miner s and carriers 
rose sharply thereafter and gold soon became that territory's main export 
commodity. It is interesting to note that the combined production of the 
two territories reached a peak value of £3.2 million in 1939/40, a year 
in which total exports were valued at £4.2 million (Es sai 1961:146 , 163) . 
The demand for plantation labour depended, as one would perhaps 
expect, largely on the land policies of the administrations responsible . 
Under the Neu Guinea Kompagnie alienation of land occurred on a relatively 
large scale and when the German government took over ' Entfremdung ' 
[alienation] had occurred to the tune of about 700,000 acres (We st 1966:8). 
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In British New Guinea, expatriates acquired less than 25,000 acres 
in freehold, and, because freehold was abolished after 1906 this form of 
alienation is of little significance. However, under Australian rule 
the Administration became a very important landholder and land was leased 
to companies and individuals under extremely generous terms. By 1914, 
approximately 230,000 acres were s o leased (Papua Ann. Rep . 1914/15:130) . 
In later years the non-indigenous land tenure situation did not change 
greatly, and at present non-indigenes still do not hold more than 3 . 3 per 
cent of the land in Papua-New Guinea . But because so much was acquired 
early, most is located in the coastal and island areas where it represents 
occasionally a very significant proportion of the arable land. 
In view of these differences in development between the two terri-
tories, it is not surprising that the demand for labour was always, and 
especially initially, much higher in New Guinea than in Papua. The 
number of labourers under indenture at each date is not a fully satis -
factory measure of it, because casual labour was, where obtainable near 
the plantations, also employed . The impact of recruitment is, moreover, 
difficult to gauge if the numbers are not seen in relation to the size 
of the population from which they were recruited. Because recruitment 
could occur in areas that were not controlled, these base populations are 
not normally available for the earliest periods when recruitment was 
heaviest. However, for some small areas of German New Guinea, data have 
survived and these are presented in Table 3.4. Although the numbers 
recruited are not satisfactory as a measure of the intensity of recruit-
ment, they do, of course, give a good indication of the differences in 
the scale of the commercial operations in the two territories . The 
figures for selected years are therefore presented in Table 1 . 1 . 
Table 1 . 1 
The numbers of indentured labourers employed 
during selected years. 
Year Papua New Guinea 
(30th June) 
1 2 3 
1890 869 (a) 
1895 2,246 (a) 
1910 5,585 9,460 (a) 
1914 7,681 17,529 (a) 
1921 7,495 30,849 (b) 
1925 6,817 23,421 
1930 7,274 30,062 
1935 9,994 33,993 
1940 10,311 39,344 
(a) Reported 'on plantations' . (b) May figure . 
Sources: Papua Annual Reports 1910/11-1939/40 
New Guinea Annual Reports 1914/21-1939/40. 
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Towards the end of the pre-war period, the official approach to the 
development of the local population began, as indicated, to change somewhat. 
Attitudes remained largely paternalistic, however, and the views held on 
the future role of the population were reflected in the almost complete 
absence of educational facilities. And, even though the efforts of the 
missions in this field were to some extent subsidized, this was not done 
in anticipation of future demand s for a highly educated intelligentsia . 
The idea that the country had to be prepared for independence, and urgently 
so, understandably did not gain general acceptance until well after the 
Second World War. 
The post-war development of medical services 
After the Second World War the developmental approach in Papua-New 
Guinea differed dramatically from what happened pre-war . The overall 
pattern of growth can probably be gauged best by comparing Administration 
receipts and expenditure for selected years. Table 1.2 shows that total 
expenditure increased from $4.6 million in 1947 to $103.6 million in the 
census year 1966 and although internal revenue grew rapidly, such 
expenditure was possible only through greatly increased grants from the 
Australian Government. 
Table 1.2 
Administration expenditure and receipts in selected years 
($'000) 
Description 
Expenditure 
Departmental 
Public Heal th 
Education 
Other departmental 
Non-departmental 
Total expenditure 
Receipts 
Internal revenue 
Australian Govern-
ment grant 
During the year ended 30th June 
1940 1947 1951 1956 1961 1966 
234 ) 
- (a) ) 2,887 
) 
1,357 
1,264 
85 
1,720 
4,607 
928 
4,037 
2,652 
786 
5,548 
3,786 
12 I 773 
3,732 
8,709 
4,302 
1,372 
9,283 
9,337 
24,294 
7,727 
16,864 
5,298 
4,080 
19,791 
16,596 
45,765 
14,904 
29,593 
9,426 
11,330 
46,634 
36,186 
103,577(b) 
35,320 
62,000 
Other receipts 11 103 6,157 
Total receipts 1,349 4,965 12 1 442 24 1 590 45,601 103 , 477 
(a) In New Guinea $16,548 was spent on native education during 1939/40 
(N.G. Ann. Rep . 1939/40:46); in Papua expenditure on education came from 
the Native Taxation Fund, and totalled $17,264 during the same year (Papua 
Ann. Rep. 1939/40:23 ff.). 
(b) Direct expenditure in Papua-New Guinea by Departments of the Australian 
Commonwealth reached $28 . 2 million in the same year and this brings Total 
Public Expenditure to $131.8 million . During 1963-65 this type of expen-
diture constituted 53 per cent of Gross Territory Cash Expenditure in the 
Monetary Sector, less value of non-marketed primary produce consumed in that 
sector ( [Fisk] 1967 : 52). 
Note: Figures do not necessarily add because of rounding . Currency converted 
to$ Australian. 
Sources: Papua and New Guinea Annual Reports over 1939/40; Dept . of 
Territories 1967. 
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The pace of development can be illustrated in numerous ways . The 
mileage of vehicular roads increased from 2,693 in 1950 to just over 
8,000 in 1965, and in that yea r 3,214 new motor veh icles were registered 
compared with only 879 in 1958. From 1954 to 1965 the electricity pro-
duction more than doubled - from 40 million kWh to 85 million kWh - and 
over the same period the number of factories increased from 123 to 397 
(Dept. of Territories 1967:13,18,20). Very rapid growth is apparent in 
almost all economic indicators, and although the beginnings are generally 
humble they reflect a very substantial change. 
There is no doubt that many of the changes that occurred under 
influence of the programme of accelerated development may have had some 
demographic repercussions or will, in the long run, have them. In 
particular the changes in the education system and the employment pattern 
are important in this respect. But, the most immediate effect on the 
population's vital rates must have come from the greatly increased 
expenditure on medical services. And although these services could only 
develop after improvements in transport and communication and in con-
junction with those of the Departments of District Administration, Public 
Works and others, they deserve to be reported in some detail. 
In pre-war years, health was considered to be more important than 
education. Expenditure on health exceeded expenditure on education 
usually considerably, and it is only recently that the positions have 
been reversed . This does not mean, however, that medical services were 
at a high level or anywhere near what they are now . Figure 1.1 - adapted 
from Scragg 1965 - is very illuminating in this respect . The numbers of 
medical practitioners never rose above 30 before the Second World War, 
and although they were assisted by nurses and orderlies, their impact in 
the areas then controlled must have been limited. 
The recruiting of medical officers in the fi rst post-war years does 
not seem to have been very success ful, but a breakthrough came in 1950, 
when a large number of medical practitioners f rom Poland, Hungary and 
other Central European countries, who had become displaced persons, were 
attracted to the service. Increase thereafter continued to be rapid, so 
that there were, on average, only about 12,000 persons per medical 
practitioner at the time of the 1966 census . 
The very great increase in personnel made it possible to extend 
medical services of one type or another to all parts of the country . 
From 1950 to 1966 the number of administration, mission and private 
hospitals rose from 119 to 236, the number of in fant welfare centres from 
73 to 943 (mobile clinics excluded), and the number of aid posts from 452 
to 1,730 (Dept of Territories 1967:47) . Because antibiotics would 
normally b available even at the lowes t level, the influence of all these 
centres may well have been very significant. The 'production' figures are, 
in any case, impressive (Table 1 .3). 
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Table 1. 3 
Post-war development of health services 
Total 
known No. of attendances at: 
expen- ('000) 
Year diture pre-natal clinics child welfare 
on clinics 
health adminis- adminis-
$'000 tration missions tration 
1 2 3 4 5 
1948/49 1,347 
1949/50 2,089 
1950/51 2, 756(a) 
1951/52 3,115 
1952/53 2,701 
1953/54 3,034 
1954/55 4,295 
1955/56 5,667 
1956/57 6,436 
1957/58 6,729 
1958/59 6,650 9.6 41.1 236.3 
1959/60 7,209 11. 9 46. 4(b) 256.2 
1960/61 8,098 16.3 50.9(b) 317.0 
1961/62 8,070 19 .8 5 7. 9 ~) 350.3 
1962/63 9,220 24.5 63.1 414 .5 
1963/64 10,977 31.5 70.4 464.6 
1964/65 10 ,79 1 31. 2 70.2 507.6 
1965/66 12,682 31. 6 104.4 477 .5 
(a) excluding expenditure on hospital buildings. 
(b) incomplete . 
Note: currency converted to$ Australian. 
missions 
6 
282.5 
325.7 
373. 7(b) 
418. 2(b) 
506.7 
614.4 
889.3 
993.0 
Source: Papua and New Guinea Annual Reports 1948/49-1965/66. 
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No. of: 
hospi- aid 
tals posts 
7 8 
106(b) 258~) 
119 452 
119 644 
124 775 
125 809 
133 909 
139 1,019 
144 1,091 
152 1,342 
182 1,456 
195 1,550 
205 1,693 
213 1,689 
211 1,632 
195 1,897 
217 1,614 
225 1,707 
236 1,730 
The large expenditure on health also made mass-campaigns possible. 
In 1950/51 yaws was 'the third major cause of admission' to hospitals in 
Papua (Papua Ann . Rep. 1950/51 :31 ). An eradication campaign was 'in its 
clo s ing stages' in 1956 (Papua Ann. Rep. 1955/56:63) and 'for all practical 
purposes . . . concluded' in 1959 (Papua Ann. Rep. 1958/59:74). Precisely 
the same sequence is reported for New Guinea, and as the population received 
'blanket treatment with P.A.M.', an antibiotic, the effect upon infections 
other than yaws may well have been significant. 
Anti-malaria and tuberculosis campaigns are much more difficult to 
carry out because a lengthy follow-up is required and eradication is 
almost impossible . About two-thirds of Papua-New Guinea's population live 
(vide Map 1.D) in areas where malaria is endemic. By the end of 1963 a 
little under 400,000 of these were protected by eradication campaigns . 
Except for about 95,000 in the Sepik Districts and 6,000 in the Morobe 
District, the protected persons all lived on the New Guinea Islands, i.e . 
in the New Britain, New Ireland, Manus, Bougainville and Milne Bay Districts 
(Dept. of Health 1963:11) . Extension s in later years brought the size of 
the protected population at the time of the 1966 census to approximately 
760,000 (Dept. of Health 1966:22), and as Map l.E shows, some of these 
lived in the small endemic areas of the highlands. 
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The Department of Health, is, of course, active in many more fields, 
i.e. environmental sanitation, health education, innnunization and the 
like, but those mentioned above have probably the greatest relevance in 
the present context. Because missions and Local Government Councils also 
contribute to medical work - the personnel of the former is of particu-
larly great significance in the maternal and child health services - the 
total known expenditure on health exceeds government expenditure somewhat . 
Thus, in 1966 it reached a value of $12.7 million (Table 1.3) or almost 
$6 per head of population. 
5. CONCLUSIONS 
This brief review of Papua- New Guinea as an area for demographic 
research leads to the following conclusions: 
1. The population of Papua-New Guinea is homogenous in the sense that 
one always deals with population groups which knew a long period of 
isolation before coming into contact relatively recently with 
Western cultures. 
2. These groups live in an environment which at the pre-contact levels 
of technology and organization was almost invariably rather 
unfavourable and this situation appears to have influenced New 
Guinean societies and cultures profoundly. 
3. Within the country there is, at the same time, a great deal of 
variation; not only in culture and environment, but also in the 
date at which contact with administrations and missions was first 
established . 
4. What seems particularly relevant is that the main environmental 
differences coincide with differences in history of contact and 
development. While by 1966 the lowlands and islands had been 
exposed to eight decades of government activ ity, the highlands of 
the interior remained largely untouched until after the Second 
World War. 
5. Therefore, while the former regions experienced a relatively long 
period of slow development before a major change in government 
approach occurred, the latter have only known a short period of 
vigorous economic growth and marked social change . 
Chapter 2 
RECENT HISTORY OF DEMOGRAPHIC DATA COLLECTING AND RESEARCH 
1. INTRODUCTION 
Estimating or counting the population has frequently been one of 
the first tasks explorers, administration officials 1 and missionaries 
visiting new areas in the Pacific set themselves. Indeed, a decision to 
go ahead with the establishment of a further post or station will in 
many cases have depended upon the size of the population group that would 
be brought within reach. And as the 'welfare' and 'growth' of the 
population grou ps concerned were at the time considered to be very 
closely related, an interest in their demographic development frequently 
remained. 
New Guinea is no exception to this general pattern. References to 
the size and demography of the indigenous population can be found in 
early official and other reports, and a more intensive search in archives 
than has so far been undertaken would undoubtedly greatly increase the 
present amount of statistical data of various kinds dealing with groups 
of villages, or even small regions, at an early stage of their contact 
with European cultures. 
It has been shown for several areas in the Pacific that information 
of this type can be quite useful in trying to reconstruct an approximate 
demographic history for geographically well-defined areas and that such 
data can help to 'dispel old myths, still echoing faintly in the halls 
of learning and authority' (McArthur 1967:xv). But in the case of Papua-
New Guinea their significance seems much more limited. Commercial and 
administration activities have, as indicated, for several decades been 
restricted to the island groups to the north and west of the mainland 
and a small coastal fringe, and population changes there do not appear 
to have been so dramatic as to be almost insensitive to the substantial 
errors generally attached to estimates of the sort described above. 
Where, as f or some of the islands, reasonably firm conclusions can be 
reached, generalization to a country-wide level is, moreover, out of the 
question, and Papua-New Guinea's early demographic history will there-
fore no doubt always remain exceedingly vague . 
Even if attention is concentrated on the last fifty years or s o 
great difficulties exist. A description of the history of data collection 
and research during the period will make that immediately clear . 
1 Term generally used to indicate officers of an administration directly 
responsible for the general administration of a given area. 
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2 . ACTIVITIES COVERING PARTS OF THE COUNTRY 
Research before the mid-1950s 
Collecting and analysing demographic data for relatively small areas 
or population groups has quite a tradition in Papua-New Guinea. Such 
analyses have generally been carried out by medical officers or anthro-
pologists and were before the mid-1950s frequently sparked off by 
concern about depopulation. 
The first publications of this type relate almost without exception 
to what was then German New Guinea. Dempwolff (1904) paid attention to 
the Western Islands early this century while Kopp (1913) deals in a 
remarkably enlightened and sensible report with the situation in New 
Britain just before the First World War. His and Hoffmann's (1913) 
approach might well have set a standard for adjacent areas had the events 
of the war not intervened . Now there is, notwithstanding Kopp's more 
general paper of 1921, a considerable gap between these initial efforts 
and a series of papers and reports appearing between the mid-twenties 
and late thirties. The se relate somewhat less exclusively to the New 
Guinea Islands although the emphasis is again strongly on this part of 
the country and on problems of population decrease . The main contributors 
at this stage were Murray (1925), Williams (1932/33) and Vial (1937/38) 
on the mainland, and Cilento (1923, 1924, 1928), Jackson (1924) , Chinnery 
(1927, 1931, 1932/33), Bellamy (1926), Powdermaker (1931) and Holland 
(1931) on the archipelagos. 
The Second World War interrupted all activities of this type and it 
was not until the early fifties that a further group of publications, 
again having depopulation as its main topic and the New Guinea Islands 
as the region of concern, appeared. This group included the unpublished 
work of Refshauge (1950), Chinnery (1950) and Gregory (1954, 1955/56) 
and the material published by Pike (1950/51) , Scragg (1957) and - although 
publication occurred only recently - also Smythe (1966). 
Research during the last decade 
After the mid-fifties a change in the character of the publications 
becomes noticeable. Depopulation is no longer the focu s and attention is 
instead turned to problems of population growth and distribution . 
Attempts are also made to establish basic population parameters and 
patterns of mortality and fertility for a variety of groups with a view 
to getting a better idea of the situation of the c ountry as a whole. The 
New Guinea Islands are again represented relatively strongly in these 
efforts with A.L . and T . S. Epstein's account of the demographic situation 
in two Tolai villages (1962) and Scragg's follow-up studies of the popu -
lation groups on Buka, Tabar and near Kavieng (1967, 1968). 
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The mortality survey which has continued in six widely separate 
areas since about 1962 will broaden the geographic scope of knowledge of 
this type significantly. Three publications, the first dealing with the 
Anguganak area in the Sepik (Sturt and Stanhope 1968) , the second with 
Kiriwina (Stanhope 1969) and the third with the Baiyer River area 
(Becraft et . al . 1969) have, in fact, already appeared, while the 
co-ordinator of the project presented a few results for all six areas 
at a special seminar in 1968 (Stanhope 1968) . It is of particular 
interest that the Baiyer River area of the highlands has been included 
in the selection because information on the large population groups in 
the highlands is extremely scanty . Apart from the work of Bennett (1962) 
and McArthur (1964) on the very atypical 'kuru ' region; the only other 
data on what may be regarded as 'normal' populations are those published 
by Brown and Winefield on the Chimbu in 1965 (vide Map 2.A). With regard 
to the distribution and relatively high densities of population in the 
highlands, more work has, however, been done, in particular by Brookfield. 
He investigated the br oad pattern (1961), wrote together with Paula Brown 
a study on the 'Struggle for Land' amongst the Chimbu (1963), and 
collaborated with White (1968) in a critical appraisal of Watson's 
(1965 a,b) views on how the high population densities came into being. 
Urbanization became a distinct part of small area studies in the 
early 196Os . Port Moresby received most of the attention with censuses 
in 1961 (Bettison and Richardson 1961) and 1964 (Sippo 1965) and several 
studies of immigrant settlements by Oram and his group (Oram 1964; 
Hitchcock and Oram 1967; Oeser 1969). But research was also done in Lae 
(Rofe 1965) and Rabaul (Polansky 1966), while an as yet unpublished 
population count was held in Mount Hagen . 
Although anthropologists occasionally collected the relevant data 
for the village or hamlets in which they were doing their detailed 
research (Epstein and Epstein 1962; Brown and Winefield 1965; Hogbin 1963 ; 
Belshaw 1957; Chowning, private communication), it is rather striking that 
almost all post-World War II studies into basic demographic measures for 
small areas were contributed by medical officers. Their part in 
regional research becomes even more prominent if publications on the age 
at menarche (Malcolm 1966), neonatal tetanus (Schofield et . al . 1961), 
and the growth of children (Scragg 1955) and genetics (Malcolm 1968) are 
also taken into account. A strong motivation, the relevance of the 
findings for day to day activities and having good opportunities to 
publish seem important here . 
1 ' Kuru ' is an acute progressive degenerative disease of the centra l 
nervous system which occurs almost exclusively amongst the Fore - speaking 
populations of the central highlands. 
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Interestingly enough, a completely opposite situation prevailed in 
the former Netherlands New Guinea . The number of publications on regional 
demography there is fairly limited, but they were generally written by 
university trained administration officers (van Baal 1939; Boldingh 1948; 
Sollewijn Gelpke 1952) or social scientists (S.P.C. 1956; Groenewegen and 
van de Kaa 1964- 67) . Since these studies reflect part of the experience 
of the population within the total of the island of New Guinea they will 
be referred to occasionally . 
3. ACTIVITIES COVERING THE COUNTRY AS A WHOLE 
Censuses and surveys 
West New Guinea . The 1930 census of the Netherlands East Indies was 
the first official census with a coverage extending over the indigenous 
population of part of the island of New Guinea (Departement van Landbouw 1931) . 
The figures produced were obtained by enumeration over the census period , 
in combination with simple head counts and rough estimates . The simple 
counts are probably essentially comparable with the 'bestuurstellingen', 
the results of which were later published in the yearly reports to the 
United Nations over the period 1951 to 1962 (Dept. van Binnenlandse Zaken 
1951-1962). These 'bestuurstellingen' provided population figures by sex 
and two broad age groups for ostensibly every village in the area under 
administration, while for other areas estimates were given . Theoretically 
the counting was done yearly according to rather loosely formulated 
instructions. 1 But in practice it frequently took the form of an occasional 
visit during which the people were counted by going from house to house. 
Normally no names or years- of birth were recorded and there was no attempt 
to collect in formation on births and deaths . Each year the most recent 
tallies were forwarded to the central office and there compiled to make 
the totals 'as at the end of the year' published for the various adminis -
trative units. The amount of detailed and reliable information thus 
obtained was minimal, but it served achninistrative needs, and has been 
used profitably in studying the population distribution and size of 
settlements (vide Chapter 3, Map A) and for estimating the school - age 
population (Zwart 1962). 
New Guinea . In East New Guinea it is also the population estimates 
of administration officers which formed - and for geographical detail 
still form - the main source of country-wide information. Since 1950 
figures for both Papua and New Guinea have been published in the respec -
tive annual reports, but before that date there were considerable 
differences in the way demographic data were being handled in the two 
territories. 
1 Directeur van de Dienst van Binnenlandse Zaken . Letter no . G. b . /5/1976 , 
dated 25 August 1961 , Bijlage I . 
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The systematic collection of population data had an early start in 
II 
German New Guinea. In the 'Neuordnung der Kolonialen Bevolkerungsstatisti~ 
X(lS.VII.08)' as given in the 'Sammlung von in Deutsch Neuguinea und dem 
Inselgebiet geltenden Gesetzen, Verordnungen u.dgl.Stand vom 1.1.1912' 
re f erence is made to a 'Runderlass' [circular] of 8 January 1902 and one 
from 22 July 1903.--_ in which the importance of collecting demographic 
statistics for the indigenous population is stressed and certain recom-
mendations are made. Interest in population size and composition f l owed 
as we have seen, naturally from the extensive use made of the population 
in road construction and other public work 'Fronarbeiten' [statute 
labour] and from the employment o f males as plan t at ion labourers, 
recruited to work for periods of three years away from their home village . 
As population densities tended to be low and the numbers required 
quite considerable, even the labour potential of areas well outside those 
of the main plantation activity was of considerable importance. The 
introduction of 'Kopfsteuer' [head tax] which became possible from 
18 March 1907 onwards (Kolonial Zeitung 1912(32):325) and replaced forced 
l a bour for those who paid, must also have stimulated census work . The 
1911 census o f the northern part of the Gazelle peninsula was performed 
in conjunction with the tax collecting operation. Neither this nor the 
counting procedures used seem conducive to obtaining accurate results. 
With the exception of Matupi where each house was visited, the count was 
carried out: 
durch Befragen der steuerpflichtigen Eingeborenen nach ihrem 
Familienstand und durch Feststellung der ausserdem in jeder 
Ge~einde noch vorhandenen alten Manner, Witwen, Waisen und der 
als Soldaten oder Arbeiter Abwesenden (Kolonial Zeitung 1912(8): 
118) . 1 
Kopp indicates that in the few years prior to World War I efforts 
were made to improve the quality of the counts: this was part of an 
overall plan to settle the question about the 'Lebensaussichten' [chances 
of survival] of the population in a systematic way (Kopp 1921:119). 
While using data published in the period 1910- 1914, he arrives, for the 
old protectorate, at a population total of 76,088 for which he considers 
the returns were of sufficient quality to establish the ratio of adults 
to children . It may be of interest to note that the above mentioned 
count of 1911 represents the Gazelle Peninsula in that total (Kopp 1921: 
121 ff.). 
The First World War brought the German activities to an abrupt end, 
and it was a considerable time before the Australian Administration 
started to publish population data again. The yearly publication of 
1 
. .. by questioning the taxable indigenes about their family and by 
ascertaining the number of old men, widows and orphans further present 
in each village and also the numbers absent as soldiers or labourers . 
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p pu ation figures commen ed with the first report on the Mandated 
Territo ry t o he League of ations which appeared in 1922 and although 
i Dcerrupted by the Se ond Word War and its aftermath, this practice has 
c nt1nued up to the present. 
Papua The fir t 'Census Table' for Papua was published while it 
was &ti ll British New Guinea . It consists of a list of 212 villages 
prepared by the government agent at Rigo and gives the total population 
v r 1900/01 fr the majority of them (Papua Ann . Rep , 1900/01:137 ff . ) . 
Al hough pr bably not the very first of its kind reference is made to 
the estimated popul ation of 83 villages in the Western District on page 
79 of the Annual Report of British New Guinea of 1890/91 - this table of 
rather imited signifi ance was obviously still sufficiently rare to 
warranc spe ial omment by the Resident Magistrate and publication in 
fu ll. Referen es to ensuses are made in several subsequent reports 9 
but no ystemati approach seems to have been initiated until the intro -
duction of 'native taxation' by ordinance gazetted i n 1919 (Papua Gov . 
Gazette , 4 Jue 1919) 
Under the ative Taxes Ordinance the Director of Taxation became 
respo~ sible for the taking of a census in areas declared taxable . He 
reported the result of the census activities over 1919/20, 1920/21 and 
1921 / 22 in considerab e detail in the Annual Reports for these years, 
but che extra tion and publication of census data did not be ome 
candard pra tice. Nevertheless , great interest in populat ion deve lop-
m n l remained In particular the Chief Medical Officer, W.M. Strong, 
did his best to throw some light on the matter and he concerned himself 
to a remarkab e extent with the collection and analysis of population 
statisti s . In 1927 / 28 he instructed officers of his department 'to 
make cou1ts in ypi al a eas, showing the percentage of infants, children, 
adu ts and o d people' (Papua Ann . Rep . 1927/28 : 7 ff . ) . Results of this 
'm d1 al ensus' were pub ished from time to time . The last figures 
available relate to 1936/37 and it appears that at that stage coverage 
extended over almost 231,000 persons . 
After the Second World War the regular publication of population 
stat isti s for Papua ommen ed simultaneously with the continuation of 
he series for New Guinea . In the newly created administrative union 
b tween the two territories one agency, i . e . the Department of District 
S rvi e and ative Affairs, 1 became responsible for their collection and 
compi ation . The p st - war figures are therefore uniform in character. 
data collecting systems . One of the most 
s rikiog aspe ts of th f rms of 'country- wide' demographi data 
o lect i on des ribed above is the very strong asso iation of census 
taking an d axacion . Where the population is opposed to taxation this 
is o bvious~y a disadvantage when trying to obtain complete coverage . 
1 S1nt e 1964/65 known as Department of District Administration (ODA). 
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Very colourful stories indeed exist about the ways in which people some-
times tried to avoid being registered and taxed , although there are 
others describing the hearty welcome extended - at least initially - to 
census-tax patrols. But there are also advantages . Levying a personal 
tax requires that the names of those liable to taxation be registered, 
and recording as well, in one way or another , the names of dependants or 
others exempt from taxation is not a very big step from there. Moreover, 
having the names of all inhabitants of a certain vill a ge or area on 
record facilitates various other administrative activities and provides, 
as it were, tangible evidence of firmly established government influence. 
Indeed, the taking of a complete census was generally one of the criteria 
by which the areas under 'complete Government control' were defined 
( .G. Ann. Rep. 1922/23:23) . 
In post -war Papua-New Guinea the step to 'Village Books' was made 
uniformly, and as the data from this period have considerable relevance 
for the present study, the system then used will be reviewed in some 
detail below. But its roots go back several decades. 
The so-called'"Family Group" system whereby families are grouped 
together in their respective units according to the relationship of the 
various members ' and of which Census or Vil lage Books form the core, had 
already been adopted in New Guinea by the early 1920s (N .G. Ann . Rep. 
1922/23 : 23) . The actual field procedures used before the war differed, 
it would seem, relatively little from those contained in the post - war 
Circular Instruction and summarized below . 
During an initial census patrol the population of a village or a 
certain group of houses is asked to assemble . It is then explained 
that a census will be taken and that appearing and having one's name 
1 
recorded is compulsory . The population is further asked to line up 
in family groups, after which the name, sex and (estimated) date of 
birth of each person (including absentees) considered to belong to the 
de jure population of the village (census unit) is entered in the 
Village Book. After the completion of this task, totals for each village 
are worked out and entered on a summary sheet called a Village Population 
Register. 
What is done at subsequent patrols is essentially to amend the 
Village Book in such a way as to make it compatible with the situation 
then found to exist. Thus the names of persons who have died are crossed 
out , those of children who are seen for the first time are recorded , 
while marriages and migrations are also taken into account. New totals 
by sex and certain age groups are then calculated, births and deaths 
1 In New Guinea under Native Administrative Regulation~ 113, 114 and 
115 of the ' ative Administration Ordinance 1921 - 22'; in Papua under 
Regulations 101A, B and C of ' ative Regulations, 1939'. 
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that come to notice are counted and, together with several other items of 
information, entered on the Village Population Register. 
This Village Population Register, of which the latest version is 
a ttached as an appendix, provides the means of reporting. Ideally it 
contains the individual results of all villages in a given census-
division together with a general total. It is these last figures wh i ch 
are used to arrive at data for the larger administrative units, i.e. the . , 
sub-districts and districts, and added ultimately to the overall fi gures 
for the two territories and Papua-New Guinea as a whole. 
Use of results. Although the Village Book system is obviou s ly 
rather elaborate, the results have never been fou nd to be of great use 
in arriving at population parameters or even at reliable growth r a tes. 
As will be discussed in the next chapter, many limitations are inherent 
in the whole system of data collection, and only two major attempts 
have been made to extract meaningful data from it. The village results 
have however been used extensively in studying population distribution, 
for administrative purposes, and more recently for the construction of 
a frame for sampling. 
The first major attempt to arrive at certain pertinent conclusions 
was made by McArthur ( 1955 ) . In the latter part of 1954 she made a 
detailed analysis of the returns since 1950/51. She found reasons for 
severe criticism with regard to the Village Population Register 
preceding the one appended here, and was able to reach more or less 
firm conclusions about population development in only a few census-
divisions . 
The second attempt was made more than a decade later by officers 
of the Tertitory Bureau of Statistics (1967). By this time the new 
Village Population Register had been introduced into a considerable 
part of the country, and the chances of extracting useful information 
h ad consequently improved greatly. The emphasis on this occasion was 
more on trying to arrive at certain conclusions for the country as a 
whole, but district figures were also prepared. Reference to the 
findings of this study will be made in later chapters . 
The first sample survey to make use of the Department of District 
Administration (DDA) census data was the 1961/62 'Survey of Indigenous 
Agriculture and Ancillary Surveys' ( Bureau of Statistics 1963), the 
second A.P. Vines' epidemiological sample survey (1968). Both studies 
make reference to demographic variables, but as the emphasis in these 
studies lies elsewhere, the amount and significance of the demographic 
information provided is somewhat limited . 
The 1966 Population Census of the Territory of Papua and ew Guinea 
made similar use of the DDA census data for the sampling procedure in 
its Rural Village Sector, but complete enumeration was carried out in 
' the Urban and Rural Non-village Sectors. This 1966 census was the first 
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official census to cover the indigenous as well as the non-indigenous 
population, and it has consequently become the single most important 
source of demographic information in the country . Most of the analysis 
in this study will, in fact, be based on it. A description of the 
census schedules and procedures will be given by way of introduction to 
the chapter in which the reported age structure is analysed (Chapter 4). 
Other activities 
Registration . Vital registration systems do not take an important 
place in the history of demographic data collection in New Guinea. 
Although the DDA censuses described in the previous section have pro-
visions for the reporting of births and deaths that come to notice 
during census patrols, they do not in any sense constitute a vital 
registration system. Compulsory registration of v i tal events has until 
the early 1950s been limited essentially to the non-indigenous population. 
Since then several Local Government Councils have under the powers granted 
to them by the Native Village Council Ordinance of 1949, made rules 
pertaining to the registration of births, deaths and marriages, but, 
although the registers are extraordinarily elaborate, they are still 
very incomplete, and of no use analytically. Moreover, registration by 
Local Government Councils was discouraged after the Civil Registration 
Ordinance of 1963 was passed, because it was thought they had lost their 
power to do so . (Plant, private communication) . However, so far the 
relevant provisions of this Ordinance have not become operative . It is 
therefore still possible that the work in Local Government Council areas 
could in due course provide nucleii from which a uniform system of vital 
registration could spread, but in the near future no worthwhile results 
can be expected. Almost as soon as converts were made, registration of 
births, deaths and marriages was also practised by various missions, 
while the Infant Welfare Section of the Department of Health provides 
birth certificates for children who are being enrolled at the numerous 
clinics. Although these activities do not aim at establishing vital 
rates, over the years they have contributed substantially to the 
spreading of the concept of chronological age. Their relevance for 
census taking, and data collection in general, must therefore not be 
underestimated . 
Socio-economic statistics . Both health and labour force statistics, 
which tend to contain information of interest to demographers, have 
always taken a prominent part in the official annual reports on both 
Papua and New Guinea . The health statistics which over recent years 
have partly been published in special repo r ts (Dept . of Health 1961/62 - ), 
have to some extent been used in the previous chapter and mention was 
there made of the problems involved in analysing hospital disease and 
cause of death statistics . 
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The great importance of indentured labour for economic development 
during the first part of this century makes it understandable that early 
labour force statistics deal almost exclusively with their number and 
areas of origin and destination. Since 1964 the Department of Labour 
has published an annual collection of employment statistics in its Labour 
Information Bulletin (Dept . of Labour 1964-). These statistics, together 
with those occasionally published by the Department of Education, those 
appearing in regular publications of the Bureau of Statistics, i.e. 
Production Bulletin 1959/60- and Quarterly Summary of Statistics 1959-, 
and those given in the annual reports, consitute virtually all socio-
economic data of relevance for demographic analysis . But just as in the 
case of information on age structure, fertility and mortality, it is also 
in this sector that the 1966 Census forms the most important achievement 
in Papua-New Guinea's history of data collection. 
Chapter 3 
POPULATION DISTRIBUTION AND CHANGE 
1 . 1 TRODUCTION 
Some familiarity with the geographical distr ibut ion of population 
in Papua- ew Guinea is likely to facilitate an understanding of the 
country's demographic history . When judging the relevance of the 
findings of early studies and reports, it is, for example, necessary to 
know at least approximately what weight, in terms of population numbers, 
should be allocated to them . A population distr ibut ion map is a useful 
t ool in this respect and can provide a good frame of reference . The 
present chapter will therefore start with a discussion of Papua-New 
Guinea's population distribution, even though it is realized that the 
present distribution may have been influenced by the changes that are to 
be discussed later . 
2 POPULATION DISTRIBUTION 
Rural 
There are no reasons to assume that the first explorers to reach 
New Guinea found the population living in a way vastly different from 
what is observed at present . If anything, the population may have been 
somewhat less widely scattered than is the case in rural areas now, 
be ause at that time they could ill afford to go without the protection 
that a village group extends to its individual members and families . 
Population densicies were undoubtedly not uniform and neither is it 
likely that growth rates were invariably of the same low level. Where 
pressure on resources became too high a spilling over into neighbouring 
areas must have occurred with small groups of the one people gradually 
giving way to those of another . Migrations over great distances are 
suggesced by similarities in the languages of groups of people on the 
n rth and south coast, for example, and the pre-contact situation must 
certainly not be conceived of as being entirely static . Still, if the 
effects of urbanization are excluded, the main centres of population 
are likely to have been the same as those depicted on Map 3 .A, albeit 
the density of occupation will have been lower . 
How the complex system of inter-relations between an occupying human 
group and the area it occupies underlies the overall pattern of distri-
bution as shown on the ma~ is still very imperfectly known . There has 
been considerable speculation about the most outstanding feature of it 
all , i . e . the very high densities of population in the highlands . An 
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elaborate theory has been advanced (Watson 1965 a ,b) which hypothesises 
that there may have been an explosive growth of population in the 
highlands after the sweet potato was introduced some 300 years ago. If 
the ecological complex referred to in Chapter 1 is considered to be 
equilibrium-seeking, it is not unreasonable, in principle, to assume 
that a 'basic and sweeping' change in agricultural technology could have 
affected the rate of population growth, but there seems to be considerable 
doubt on anthropological, archeological and geographical grounds that the 
change was of such paramount importance as Watson postulates (Brookfield 
and White 1968). 
From a demographic point of view the assumption of 'explosive 
growth' is unnecessary . Even at a growth rate of 0.5 per cent per annum 
a population will double in 139 years and there is no reason why the 
~ighlands could not have been populated by at least 225,000 people some 
three centuries ago. Since the highlands have probably always had some 
advantage over the lowland and coastal areas as a result of the virtual 
absence of malaria, it seems much more reasonable to accept that the 
present comparativel y high densities were built up over a very long period 
of time. 
But whatever the reasons, the highlands do contain approximately 
40 per cent of Papua-New Guinea's population and roughly the same 
proportion holds for West Irian . Brookfield and Brown (1963) have 
measured densities of between 100 and 150 persons per square kilometre 
in the area below the forest line in Chimbu, and grouping the four 
highland districts of Papua-New Guinea together yields an average density 
of just over 14 persons per square kilometre, which is well in excess of 
the 4 . 7 found in the country as a whole. 
In the coastal, lowland and isl and areas there is a remarkable 
variation in density and, although this is not specifically shown on 
the map, also in settlement pattern. It is, however, not unlikely that 
distinct types would show up if relevant research were done. It was 
found in West Irian, for example, that whereas in the swampy lowland of 
the south (Asmat, Mappi) from 70 to 80 per cent of the villages contained 
150 persons or more, vill ages of this size constituted only about 10 per 
cent in those districts which covered large hilly sections of the interior 
(Groenewegen and van de Kaa 1964-67, 1:105). As sago was the staple diet 
in the swampy lowland, while tubers grown in a system of slash- and-burn 
shifting cultivation constituted the main food supply in the deeply 
dissected areas of the interior, there is a strong indicati on th a t diet 
and agricultura l technology may be important variables in rel at ion to 
village size . However , there may be many more and, in any case, it 
should be recognized that there is quite frequently some ambiguity as to 
what actually constitutes a settlement . This may be one of the reasons 
why systematic research into the characteristics of the 10,000 odd 
Papua-New Guinea villages (census units) has not been undertaken as yet . 
Brookfield, who has made the most important contributions to 
research on population distribution in Papua-New Guinea (1961 1962 
' ' 
1964, 1966) to date, presented some interesting results of new 
35 
approaches at a recent seminar (1968). Using a gridded map, with 100 
square mile grid squares, showing population densities, he arrayed the 
areas in order of decreasing density and then plotted the cumulative 
percentage of population against the cumulative percentage of area . 
He found much greater regularity than is suggested by inspection of the 
map presented with this chapter; the changes in the slope of the curve 
being very smooth on a natural scale. It is therefore probably unwise 
to emphasize too much the contrast between the very high densities in 
the Maprik area of the Sepik, on Kar~Kar Island, and the Gazelle 
Peninsula with the emptiness of the Western District. Instead, 
attention must be drawn to the large areas of moderate density which 
do not feel population pressure as yet and show most characteristically 
the scattered way of living mentioned before. 
Urban 
By no longer allowing expanding population groups to move into new 
areas a fter having evicted the local inhabitants forcibly, the successive 
a dministrations have probably made the distribution of population much 
more static than it originally was. Pressure on land resources has, 
consequently, increased greatly in a few ca~es, and unrest associated 
with a land shortage on the Gazelle Peninsula has already been reported. 
The establishment of government control has, on the other hand, greatly 
facilitated the movement of people with urbanization as its most signifi-
cant result. 
How the urban areas - and hence the urban population - should be 
defined in the Papua-New Guinea context has never received great attention. 
The presence of non-indigenous population has always been taken as a major 
and to some extent decisive factor. Probably rightly so, for their presence 
is generally associated with the availability of certain services and the 
execution of tasks which one would not normally expect at village level. 
But whether one would, while thinking in terms of urban environment, 
classify all such centres with more than 500 inhabitants as 'urban' is 
a different matter. For purposes of census taking these criteria are of 
course quite useful and in the results of the official 1966 census, 34 
settlements are listed as fulfilling them. Only 10 of these have an 
indigenous population of 2,000 persons or more and these include all four 
of the centres where the non-indigenous population numbers at least a 
thousand. 
By whatever criteria 'urban' is defined, the percentage of the 
indigenous population classified as such wi ll only be small. Only 3.1 
per cent of the indigenous population live in the five main centres of 
Table 3 . 1 
Urban and rural population as recorded by the 1966 population census 
Indigenous 
Per cent Non-indigenous 
Per cent 
Area/Sector of total 
of total 
males females total indigenous males females total non-indigenous 
1 2 3 4 5 6 7 8 
9 
Port Moresby ( a) 20,743 11,240 31,983 1. 5 5,727 4,138 9,865 29.5 
Lae(a) 8,925 4,416 13,341 . 6 1,868 1,337 3,205 9.2 
Rabaul(a) 5,344 1,581 6,925 .3 2,018 1,618 3,636 10 . 5 
Wewak(a) 4,888 3,079 7,967 .4 696 282 978 2.8 
Madang 5,145 2,253 7,398 . 3 855 584 1,439 4.2 
Five main 45,045 
centres 
22,569 67,614 3 .1 11,164 7,959 19,123 55.2 
Other urban 23,513 12,518 5,278 
centres 
36,031 1. 7 3,030 2,248 15.2 
Total urban 68,558 35,087 103,645 4.8 14,194 10,207 24,401 70. 4 
Rural non- 104,282 40,349 
village 
144,631 6. 7 5,735 4,282 10,017 28.9 
Total non-rural 172,840 75,436 248,276 34,418 99.3 
village 
11. 5 19,929 14,489 
Rural village 947,466 954,575 1,902,041 88.5 124 127 251 . 7 
Total Papua- 1,120,306 1,030,011 2,150,317 100 . 0 20,053 14,616 34,669 100.0 
New G0uinea 
(a) includes shipping in harbour . 
Source: Bureau of Statistics 1969 . 
Indigenous as 
per cent of 
total pop . 
10 
76.4 
80.6 
65.6 
89.1 
83.7 
78.0 
87.2 
80.9 
93.5 
87.8 
100.0 
98.4 
w 
0\ 
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the country, and this proportion does not rise to four per cent even if 
all 10 centres with an indigenous population of more than 2,000 are 
taken into account . The 1966 census distinguished in addition to the 
Urban Sector also a Rural Non-vill age Sector, however, (Table 3.1) and 
as this last sector includes all missions, patrol posts, plantations 
and the like, adding the Rural Non-village Sector to the Urban Sector 
brings virtually the whole of the educated and wage earning population 
of Papua-New Guinea together in one group, which has great significance 
from a socio-economic point of view. The total 'urban' population so 
defined stands at 11.5 per cent of the tot a l popula~ion, and where 
appropriate and possible, special attention will be paid to this group 
in further chapters. 
3 . POPULATION CHANGE 
General considerations 
From what has been said in the previous chapter about the history 
of demo graphic research and data collecting in Papua-New Guinea, it is 
evident that, until at least the 1950s, there is very little information 
of a numerical kind upon which conclusions about population change can 
be based. For this period one has to rely therefore mainly upon the 
opinions expressed by contemporary writers. It is imperative that while 
doing so three major considerations are kept in mind . 
The first is that the views of these writers cannot be seen in 
isolation, but must be considered against the background of the lengthy 
discussions which, especially around the 1920s, dealt with the possible 
causes and extent of depopulation in the Pacific Islands. The second 
is that they were similarly influenced by views held in their countries 
or origin - in particular Australia - about the dangers of slow popu-
lation growth, and the third that they were generally not very adept at 
data analysis and faced problems of data collection even more formidable 
than at present. Their factual information thus related almost 
inva riably to a mere fraction of the population that at that stage 
inhabited the enormous landmass which constitutes Papua- ew Guinea. 
Perhaps a further point should be ad ded here. When describing the 
situation they encountered, the early government and medical officers 
obviously did not possess any information about the demographic 
situation in pre-contact times. Had t hey had such comparative data 
their reports might well have been rather different in tone. 
Periods of change 
While reviewing the country's demographic history it is convenient 
to distinguish between three large periods. The first of these covers 
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the years prior to about 1920, the second the qu a rter century after that 
till the end of the Second World War, and the third the time since then. 
As might be expected where convenience guides the choice of periods, 
the selection has been determined mainly by the availability of data. 
The year 1920 coincides in Papua roughly with the introduction of 'native 
taxation' and the census taking associated with it, and in New Guinea 
approximately with the area becoming a Mandated Territory and the 
subsequent publication of annual population figures . After 1920, the 
sources of information are therefore suddenly rather richer than before. 
It is a lso from this time onward that a ggregate data for the 'enumerated' 
sections of each territory become available, a lthough there is a 
substantial difference in the nature of the data for the two areas. 
This difference does not disappear until after the Second World War. 
Fr om the n on uniform figures for the administrative union as a whole 
c a n be discussed, which makes more definite generalizations and conclusions 
possible . 
Be fore 1920 
The data from German New Guinea. Although possibly localized, some 
ch anges in dise a se and growth p a tterns may have occurred in Papua- ew 
Guine a from the very first cont a cts with explorers' and traders' ships. 
Con sequently there is no re a son to assume th a t the popul a tion situa tion 
encountered by the British and German a dministrators, when they commenced 
their t a sks in the mid-1880s, wa s the same a s that existing in pre-
cont a ct times . It must simil a rly be recognized that, after the beg inning 
of a dministration, prospectors, bird-of-paradise hunters and the like may 
h ave spread diseases, i n particular venereal disease, much further inland 
th an government influence and observation penetrated. But as nothing 
definite can be said about this, except, for example, that in the south 
of West New Guinea after 1919, bird- of-paradise hunters had to undergo 
a medica l examin a tion before they were g iven a licence (van Baal 1939:33), 
in wha t follows, a ttention will be focussed on administered areas only. 
It a ppea red earlier that there are four principal way s in which the 
introduction of Western administration, mission and commercial activities 
a re likely to have affected population development. In the initial stages 
the greatest effects will have come from the spread of diseases hitherto 
unknown, the recruitment of labour, and from establishing a system of 
l aw and order under which traditional warfare ceased and migration became 
possible. Somewhat later the fourth element, i . e. the provision of 
hea lth services, also came into pl a y . 
On all four counts it is not surprising that the amount of factual 
informa tion over the first period is much richer for the New Guinean than 
for the Pa puan side . La bour recruitment within New Guinea was very 
subst anti a l and extended over several groups of small islands - for 
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example, the St Matthias Group and Tabar, Tanga, Duke of York and Vitu 
Islands. As these were geographically well-defined units with small 
populations, changes in population size must have been much more easily 
noticeable than would otherwise have been the case, and because the 
numbers of academically qualified persons with an interest in population 
problems seems to have been unusually large in German New Guinea, reports 
are numerous. 
Relatively early they seem to have gained the impression that, as 
in the 'Inselgebiet' [island areas] of the Protectorate - which included, 
for example, the Carolines and Marshall Islands - population decline was 
common and the prospects for survival of the local population dim. 
Decline, however, is not always borne out by the published fi gures, and 
from the accompanying comments it is fairly obvious that, as one would 
exp~ct, there is considerable doubt as to the completeness and 
comparability of the counts . 
Two island groups. Figures over a series of consecutive years are 
normally not available, but Neu Lauenburg - Duke of York Group -
constitutes an exception . As may be seen in Table 3.2, at least over 
the period concerned (1907-1910) there is no indication of decline, 
even though the increase may, as is suggested by the German writer, be 
more the consequence of better coverage than of natural increase 
(Amtsblatt 1910(13):95) . 
Table 3 . 2 
Population counts of Neu Lauenburg (Duke of York Group), 
190 7-10 
Year males females total 
1 2 3 4 
1907 1,526 1 ,390 2,916 
1908 1,548 1,397 2,945 
1909 1,591 1,394 2,985 
1910 1,612 1,437 3,049 
Source: Amtsblatt 1910 (13):95 
The Vitu Islands also constitute an interesting case . In 1911 the 
population was recorded 'genau nach Zahl, amen , Geschlecht und Familie' 
[accurately by number, name, sex and family] (Amtsbl att 1911 (20) :223 ) 
and was considered to number only 1,356 persons. One conclusion was that 
the population of the~seeond largest island in particular had been 
/ · 
substantially over-estimated until then because the count did not come 
above 546. A second count was made in 1913 and the total for that s ame 
island was now found to be 1,070, and for the gr oup as a whole 2,194 . 
A further check of the lists in 1914 yie lded 2,523 persons as the overall 
total, which is almost double the 1911 figure. Remarkable and probably 
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fairly typical are the changes in population characteristics which 
occurred simultaneously (Table 3.3) . Klug, who collected the 1913 and 
1914 figures commented (Amtsblatt 1913 (23):273) that there was great 
reluctance amongst the population to show young children because it was 
feared th a t they would die if seen by him, and that almost no children 
aged from 10 to about 16 came forward . This was presumably because of 
fear that they would be recruited to work elsewhere . He observed 
further that the population seemed to realize fully that taxa tion 
followed census taking and this did not lead to any particular enthusiasm 
on their part . This census sequence illustrates how much can depend on 
proper rapport between an administration of fic ial and the population he 
is enumerating, and how misleading first observations on the proportion 
of children or the sex ratio can be. And in view of the great problems 
encountered in the enumeration of even the smallest island groups, 
there is reason to look with considerable reservation upon figures 
relating to coastal sections of the mainland or the larger islands. In 
these areas 'going bush' must always have been a relatively easy way out 
for any who felt treated too harshly, their way of life too much 
interfered with, or those who for some other reason preferred to stay 
out of sight . Still, it is likely to have been mainly data or impressions 
obtained in such areas which led to the apparently widespread conviction 
that the population was rapidly declining. 
Table 3.3 
Some characteristics of the results of the Vitu Islands 
population counts, 1911-14 
Sex ratio (males per 100 females) 
adults* children total 
children as Total 
Year 
1 
1911 
1913 
1914 
2 
14 7 
108 
109 
3 
124 
157 
149 
4 
142 
122 
121 
% of total 
po ulation 
5 
21. 5 
32.5 
34.2 
* Probably those aged 13 years and over. 
relative absolute 
6 7 
100 1,356 
162 2,194 
186 2,523 
Sources : Amtsblatt 1911 (20) : 223; ibid. 1913 (23):272-4; 1913 (24):278; 
ibid . 1914 (4):47. 
A case in point is New Ireland, where a comparison of the 1907 and 
1911 counts of parts of the 'Bezirk' [District] amatanai suggested a 
decline of 763 persons in an area originally numbering 6,528 (Amtsblatt 
1911 (9):99) . In an adjacent area of similar size a very moderate increase 
seemed to have occurred, but as the 1911 count was considered more accurate 
than the one taken in 1907, this did not diminish the general pessimism . 
As probable causes of the rapid decline are mentioned epidemics of 
influenza and pneumonia, and especially heavy recruitment of both males 
and females. If abortion, inbreeding, low fertility, dysentry, the 
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occurrence of venereal disease and the 'clash of cu ltures' are added to 
this list it is a virtually complete set of the explanations most 
frequently offered in contemporary literature . 
Recruitment and medical investiga tions. There is no doubt that 
recruitment was heavy . The fact that gradually more and more severe 
restrictions were plac ed on it by the government and that recruiting of 
females became forbidden in an increasing number of areas is in itself 
rather strong proof that its effects must have been markedly unsatisfac-
tory for the populations concerned. To some extent its significance can 
be gauged from census figures (Table 3 . 4) which show that in many cases 
extraordinarily high proportions of the male population over 12 years 
of age were indentured. As gardens for those remaining had to be pre-
pared as usual, tax money had to be earned, or, alternatively, work on 
road construction and maintenance had to be done, Hoffmann suggests 
quite correctly that an enormous increase in the workload of the 
population must have been one of the outstanding features of the period 
(Amtsblatt 1913 (11):116) . Heavy recruitment thus led to 'economic 
collapse of village societies' in some areas (Rowley 1965:109) . 
Although the figures produced here a re not suggestive of dramatic 
population decline and the observations on which the various writers of 
the time base their arguments and conclusions can frequently be dismissed 
as probable artefacts of the methods of observation, it is hardly 
conceivable that they were all wrong in suggesting that a depopulation 
problem did exist . But it may not have been so gene r al and dramatic as 
thought, and its origins may well go back to the second half of the 
nineteenth century. The first smallpox epidemic for West ew Guinea 
for example, is reported to have occurred as early as 1862 (Haga 1884, 
2:160) and further years mentioned a re 1894/95 and 1897 (van Hasselt 
1921:108 ff.). These may well have extended their influence over the 
islands concerned - Klug mentions, in fact, the 1897 epidemic for the 
Vitu Islands (Amtsblatt 1913 (23):272) - and depleted certain cohorts to 
an observable degree. 
An interesting phenomenon that deserves attention here is the 
extraordinary concern with population problems shown by the German 
medical officers and visiting research wor kers . And this not only after 
Gove rnor Hahl had instructed them in 1913 to make such investigations 
h . b . 1 t e1.r us1.ness . They covered a great range of illnesses of which 
venereal disease is the one most directly relevant to population g rowth. 
As females could generally not be included in the examination , figures 
about the incidence amongst males only are available . Hoffmann (1913 : 120) 
1 By 'Runderlass' V.I.Nr . 7017/11 of 9 Novembe r 1913 . In: Zusammenstell un g 
der wichtigsten in Deutsch-Neuguinea geltenden Erlasse, Ve r filgungen und 
Verordnungen betr . den Mrztlichen Dienst und das Gesundheitswesen., 1913 . 
Table 3.4 
Indentured labourers as a proportion of the total adult male and the 
total population according to various population counts, 1911-13 
Indentured 
Total Adult 
Area Year male males 
population population 
1 
Vitu Islands 
Vitu Islands 
(Unea)*** 
Northcape-Buka Passage 
Siassi Islands and Umboi 
Mainl and coast0 
North New Ireland 
North New Ireland 
St Matthias Group 
Emirau 
Tabar and Simberi Islands 
North coast mainland 
2 
19ll(a) 
1913(b) 
1913(b) 
19ll(c) 
1913(d) 
1913(e) 
1911(£) 
1912(f) 
1913(g) 
1913(g) 
1913(h) 
1913(i) 
* 
Probably those aged 13 and over. 
'"!,..,., 
..,•,'"!:-;': 
0 
Sex not stated, considered to be all 
Second largest of the Vitu Islands. 
From Sigawa to Busi (Markham). 
Sources: 
3 
1,356 
2,194 
1,070 
2,067 
1,077 
7 ,927 
6,781 
6,802 
1,557 
603 
3,483 
5,772 
males. 
(a) Amtsblatt 1911 (20):223; 
(d) ibid . 1913 (10):91; 
(b) ibid. 1913 (23):273-4; 
(e) 1913 (9):80-1; 
4 5 
634 149;':,', 
768 274;':,', 
391 195;';-;', 
769 215 
345 19;',* 
2,264 702;',* 
3,415 810 
3,418 1,147 
563 168 
166 62 
1,629 421 
-
408;';-;', 
(g) ibid. 1913 (22):247; (h) ibid. 1913 (22):245-6; 
(c) ibid. 1911 (11):121; 
(f) ibid. 1913 (11):115; 
(i) ibid. 1914 (5):65 -6 . 
females 
6 
10 
15 
44 
Ind_e_ntured 
males as % total as% 
of adult of total 
males 12012ulation 
7 8 
23.5 11.0 
35.7 12.5 
49.9 18.2 
28.0 10 .4 
5 . 5 1.8 
31.0 8 .9 
23.7 12.0 
33 .6 16.9 
29.8 11.4 
37 .4 12 .8 
25.8 13 .4 
7 .1 
+' 
N 
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found 27 out of 361 males (7.5%) in North New Ireland clearly infected 
and quotes an earlier figure of almost 14% for the immediate surroundings 
of Kavieng in 1907. Others based their observations in this respect 
mainly on whether the children they saw showed signs of eye inflamations 
associated with venereal disease and from this judged the frequency of 
venereal disease to be fairly low. Kopp (1913 :737) used this approach 
for New Britain, and this is somewhat surprising when he was the one who 
first came to the conclusion that the proportion of children amongst the 
reported populations might be a better indicator of their future growth 
prospects than the rather erratic changes in numbers between census 
dates . In aggregated data covering a total population of 70,088 (Kopp 
1921:121) this proportion was almost exactly one third, which is not bad 
if 13 yea r olds were already classified as adults. 
New Guinea under Australian military administration. After 
Australian military forces took over Ge rman New Guinea in the second half 
of 1914, the area remained under military government till 1921. It is 
almost impossible to say what happened to the demographic development of 
the indigenous population during this period, even though 1914 and 1921 
population figures for a few island groups can be compared. The com-
parison shows an increase in Lavongai, but decreases for the Duke of 
Yorks, the Taba r and Simberi Islands and most of the other small groups . 
(N . G. Ann. Rep. 1921/22:134). But the populations a re very small in all 
cases, and migration, differences in counting procedures etc. could 
account for some of the changes . Generali zation on this basis is there-
fore not possible . 
But what characterizes the period, perhaps to a very large extent, 
is that the acreage of European owned plantations increased from 84,000 
to 134,000 acres between 1914 and 1918 and that the number of labourers 
indentured for a definite term increased from 17,500 in 1914 to 31,000 
in May 1921 (N.G. Ann. Rep. 1914/21:14) . Rowley (1958) , in a well-
balanced and detailed study about the period, makes it quite clear that 
the government's main concern was the well-being of the European minority 
rather than that of the indigenous maj ority. Whi le the a rea under 
effective gove rnment diminished, recruitment extended over areas hitherto 
untouched, occasionally leaving burned villages in its wake. From 1918 
onwards attempts were made to 'break the sedentary tradition' of the 
military administration (Rowley 1958:43), but with regard to the man 
responsible for it, Rowle y remarks: 'Johnston's main interest, it should 
be repeated, was to have more head tax collected' (1958:30). Judging 
from descriptions of the tax collection procedures used at that time 
this is unlikely to have led to improved population statistics. 
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Observations on Papua . At the time that German medical and 
administration officers were pursuing their research into the Protec-
torate's population problems, Papua yielded hardly any population 
statistics at all . As was the case earlier with British New Guinea, 
the Territory of Papua had to make do with a very tight budget and it 
does not seem to have had the resources and personnel required for such 
investigations. 
Late in the nineteenth century some speculations were made about 
1 the total size of the population in the area , but it was 'quite 
impossible to say whether it is increasing or diminishing'. The Annual 
Report for 1899/1900 indicates that dysentery had become endemic in the 
Port Moresby area, and that there was much sickness from pneumonia and 
introduced whooping ough in the Eastern Division (B.N . G. Ann . Rep. 
1899/1900 : lllff . ). At this stage the south coast may therefore have lost 
the edge it may, from a health point of view, have had over the north 
2 
coast. However, it may have retained an advantage in respect of labour 
recruitment. 
As shown earlier, alienation of land occurred in Papua on a limited 
scale only, and although mining generated additional demand for labour, 
the total number of labourers under contract remained fairly small 
(Table 1.1) . Mortality amongst indentured labourers tended to be very 
high in the first two decades of this century, and miners and carriers 
in particular suffered heavy losses . What happened to the population 
at large during the same period is much less clear. Venereal disease 
seems to have become of some importance in mining areas, and in 1916 
Strong voiced concern about it (Papua Ann . Rep. 1915/16:38) . Whether 
it did at any stage affect population growth noticeably is a matter for 
conjecture, but the odds appear to be against it . Although the 
Trobriand Islands were probably amongst the first infected, Bellamy 
(1926 : 3 ff.), who knew the area extremely well, does not seem to think 
that V.D . had an ap preciable effect on the birth and death records of 
many years prior to 1926. For 22 villages in the Central Division a 
total population of 10,423 in 1900, 10,023 in 1910 and 11,490 in 1915 
is reported, and this suggests more about the comparability and quality 
of the data than about population change (Papua Ann . Rep. 1914/15:15, 22fL1 
1 Assuming an area of 87 acres per population unit, the Rev. J. Chalmers 
arrived at about 460,000 (vide 'Report for the year 1886 by Her Majesty's 
Special Commissioner for the Protected Territory', p.24) but shortly 
after 350,000 was considered a fair estimate (B.N . G. Ann. Rep. 1890/91: 
XXII). 
2 In his remarkably undocumented report on 'Depopulation in the Suau 
District', Williams makes reference to Chalmers' opinion that a smallpoxO) 
epidemic swept the coast as early as 1870 (Will iams 1933:9). 
45 
Though statistics are few , interest in populati on matters was 
certainly increasing in Papua after about 1915. The administration 
officer in the Gulf District set out to answer a number of important 
questions about population growth and mortality differentials between 
the sexes, and his preliminary conclusions are worth quoting verbatim, 
not because they sound so unlikely, but because they reflect a way of 
thinking with regard to the physiological capabilities of the female 
Papuan population, which found its way later into official instructions 
on age estimation and has quite likely even affected the reported 1966 
census age distribution . 
The population remains practica lly at par, ... I do not think 
many native women bear children after the age of 35, and in 
two villages where I made particular inquiries respecting this 
matter, out of fifteen men over 35 years of age with young 
wives, not one had children, whereas out of 27 young men with 
young wives, nineteen had children. From this one might 
therefore come t o the further conclusi on that very few men over 
35 years of age beget children . (Papua Ann . Rep. 1914/15:71) . 
His o ther comments relate mainly to mortality amongst females and 
children, and although they are not substantiated by figures they seem 
quite plausible. 
Further signs of increased interest are the two attempts at vital 
registration that were undertaken at this stage and provided a fairly 
long series of data. Most relate to the period after 1920 and can 
therefore best be discussed in the next section. 
From 1920 t o the end of the Second World War 
Registration attempts in Papua. The registration attempts referred 
to above took place in the Trobriand Islands amongst a population of 
about 9,000 and in 3 villages near Port Moresby with a population total -
ling about 1,750 persons. Some of the information collected has been 
published in the Annual Reports for Papua over the years concerned, but 
Bellamy, who initiated the Trobriand registration, provides important 
additional data in his unpublished paper mentioned earlier (1926) . 
Table 3.5 shows the results as put together from this variety of sources. 
In both areas the total number of births recorded before 1926 exceeds 
the number of deaths , but only marginally so in the Trobriands . For 
the period 1919-27 the number of deaths there is rather higher than the 
number of births, and while there is a decrease in the birth rate over 
time, there is at the same time an increase in the death rate. 
There is naturally room for doubt as to how accurate the statistics 
are, but Bellamy has rather convincing explanations for the variations 
that he observed. An influenza epidemic started in October 1921 and a 
second one in January 1925. After both events a drop in the number of 
births and an increase in the number of deaths can be observed . 
Localized severe dysentery occurred , moreover, in the latter part of 1924 . 
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Table 3.5 
Registration results in two small areas in Papua, 1913-28 
Year Trobriand Islands Three Port Moresby Villages births deaths C. B.R . C. D.R. births deaths C.B.R. C.D.R. 1 2 3 4 5 6 7 8 9 
1913/14 325 266 33. 6·k 27 . 5 1914/15 436 397 45.P 41.1 
1915/16 100 78 60 . 7 33.3 1916/17 90 61 53.6 26 . 2 1917/18 94 95 56.1 56 . 6 1918/ 19 98 61 57.2 35 . 6 1919/20 341 ;', 218,', 38. 8,', 24. 8,', 87 56 49. 8;', 32 . l ,', e) 1920/21 325,', 238;', 36 . 5;", 26. 7,•, 87 56 49 . Q,', 31 . 5;', 1921/22 240,', 340,'< 26. 6-J, 3 7. 8,', 71 67 39.9* 37. 6* 1922/23 264,', 249,', 29 . 7-'< 28. Qi, 92 76 51. 2;', 42 . 3;', 1923/ 24 81 82 45 .1'1, 4 7 . 7,•, 1924/25 209,', 32 6,', 23. 4,•, 36. 6;', 63 55 44. 9;', 30.5;", 1925/26 233,', 333,·, 26. 5-~ 37 . 8'1,a) 74 69 46 . 4,'< 43 . 7,',c) 1926 / 27 213 268 24 . 8 31. 6 b) 69 58 1927/28 67 47 
-
d) 
(a) The rates given in the Annual Report (1927/28:81) are 26 . 8 and 38 . 3 
respectively . 
(b) The base population was very roughly estimated to be 8,600 (Ann . Rep . 
1927/28:79) . 
(c) In the Annual Report 1925/26, p . 81 the base population was estimated 
at 1,740 and rates of 42 . 5 and 39 . 6 per 1,000 population are 
calculated instead. 
(d) In the Annual Report 1927/28, p.79 it is stated that there were 67 
births and 37 deaths, as compared with 62 and 55 in the year before. 
As the population 'dealt with is estimated to be 1,750' a birth rate 
of 35.5 and a death rate of 18 . 3 per 1 000 are calculated. 
(e) It is reported that a count in 1919 showed the population to number 
1,697 (Ann . Rep. 1926/27:39) . 
Source: The f igures marked with an asterisk have been taken from Bellamy 
( 1926), all others from the Annual Reports over the period. It should 
be noted that the base populations were in many instances not given and 
that the data after 1926 are obviously very fragmentary . 
Bellamy looks upon the 1921 epidemic as the first one to reach this non -
immune population, and he reports that those who survived took extremely 
long (more than 18 months) to recover . 1 Food shortages consequently arose 
and these aggravated the situation. In view of these remarks, it is a 
great pity that no records were kept fr om 1915 to 1919 (Bellamy, like 
many others, enlisted during World War I), because it would then have 
been possible to ascertain whether Bellamy ' s implied assumption that 
the world-wide 1918/19 influenza epidemic did not reach the Trobriands 
was correct . This epidemic certainly caused deaths in several parts of 
West Irian (Seyne Kok 1919:39) and the figures on the Port Moresby 
1 
Such a long period of convalescence was probably not unusual in Pacific 
populations. McArthur (1967:102) quotes Mills with regard to the influenza 
epidemic of 1839 on Samoa when ' vast number s [were] taken off month s 
after the disease itself was removed ', and Geddie (1862 : 159) reported t ha t 
after the measles epidemic on Aneityum (New Hebride s ) the indigene s were 
'left in an enfeebled state, and a proportion larger than usua l s ink under 
even the ordinary diseases of the island '. 
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villages could also be interpreted to suggest this. However, officially 
whooping cough was blamed (Papua Ann. Rep. 1918/19:28). As the balance 
between births and deaths in the villages seems to have been generally 
positive, an increase in total population could normally be expected in 
the villages concerned. Judging from the numbers of events reported in 
the annual reports and the rates given by Bellamy, this does not seem 
to have been the case, however. Migration or a reduction in coverage 
could, in addition to simple inaccuracy, form the explanation. 
What is rather striking about the two series of figures are the 
differences that seem to have existed in the birth and death rates. A 
weighted average for all years up to 1927 gives 32.7 and 32.6 as the 
birth and death rates for the Trobriands, compared with 50.4 and 40.6 
for the Moresby villages . It may be noted here that Stanhope, seemingly 
unaware of Bellamy's work, reports a minimum birth rate of 33 per 1,000 
population for Kiriwina (by far the largest island of the Trobriands) 
43 year s later (Stanhope 1969:44). 
The persons actually reporting the births and deaths occurring in 
the Port Moresby villages and the Trobriands were the so-called 'village 
constables'. These constables were government appointed officials, 
selected from the resident population of each village or group of 
villages, who, for a nominal remuneration, fulfilled a number of tasks 
at village level (Mair 1948:48ff). After the 1919-1922 'taxation 
census' the recording of births and deaths seems to have become a 
regular part of their task. For some areas - for example, the Buna 
district of the Northern Division where over the period 1922/23 to 
1926/27 1,513 births and 1,003 deaths were recorded (Papua Ann. Rep. 
1926/27:52) - results have been published, but the accuracy of the 
figures must in general have been rather low. Murray, who 'reigned' in 
Papua from 1908 until his death in 1940, recognized this, but considered 
them good enough 'to show the tendency'. In his eagerness to settle 
'the much vexed question of the native population' he added to or 
subtracted from the results of the 1920-21 census all births and deaths 
that had occurred throughout the Territory in the 5 years following the 
census and concluded that a rise of 1,376 was apparent (Papua Ann. Rep. 
1924/25:15). As Murray had earlier shown decidedly more reluctance to 
accept figures that suggested a decrease than figures that indicated an 
increase - vide his statement regarding the Trobriand and Port Moresby 
data in the Annual Report for 1922/23, p. 7 - the results undoubtedly 
conformed to his personal impression. However, he agreed that decline 
in some areas was not improbable. 
In general, Murray was strongly in favour of stimulating population 
growth. It is therefore very likely that he was ins trumental in 
arranging that from 1920 onwards a 'baby bonus' was paid from native 
tax revenue to women with large families. Under this s ystem ' the father 
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of four living children is exempt from taxation, and the mother receives 
a yearly payment of 5s with an additional ls for each living child in 
excess of four' (Murray 1925:16). 1' 2 In one of his first reports on the 
matter, the Director of Taxation reported that women with a l ar ge number 
of living children received quite an ovation upon payment of the bonus, 
and one can hardly resist wondering what the effect of the sy stem wa s 
on the practice of child adoption. The total amount paid as 'baby bonus' 
over 1920 - 41 totals £ 26,454, which represents about 8.6 per cent of all 
the head tax collected ( Papua Gov , Gazette 1942, 3 7( 1) :1 1 ff. ) . 
The Papuan taxation and medical censuses. The taxation census 
and the medical censuses of later years provide some evidence for the 
population under government control, or at least influence, a s a whole. 
Table 3 . 6 shows the informa tion on the proportion of children amongst 
the population, which is, a s far a s the medical censuses are concerned, 
the onl y information published . Given the problem of age estimation, 
the differences in the criterion as to what constitutes a child, the 
differences in area covered and the custom of sometimes using the latest 
fi gures available if no new counts were made, little si gnificance can 
be a ttached to the slight vari a tions in the proportion of children in 
successive years . It is quite possible that in reality no change 
occurred a t all, and tha t with the likely over-estimation of the ages 
of females in their e arly teens, the actual proportion of the population 
under age 15 always stood at about 40 per cent. 
Table 3.6 
Proportion of children enumerated in the taxation and 
medical censuses in Papua 1919- 22 to 1936/3 7 
Total Proportion 
Year population descr ibed as 
counted children 
1 2 3 
1919/22 162,531 37.2(a) 
1927 /28 32,493 42.2(b) 
1930/31 39.5 ( c) 
1931 / 32 157,962 38.3 
1932/33 170,836 38.7 
1933/34 162,272 38 . 6 
1934/35 224,908 40.9 
1935/36 184,354 40.6 
1936/37 230,962 38.7 
( a) Children are those aged under 16. 
(b) A child is considered to be any one who is not 'fully grown' . 
( c) Percentage of population considered not over 'fifteen years •• . ' 
Probably the same criterion is valid for later years . 
Sources: Papua Ann. Rep. 1920/21:22- 5 ; 1921/22:20; 1927/28:79 ; 
1930/31 : 23; 1934/35:19 and 1936/37:20. 
1 It is interesting to note that Hoffmann ' (Amtsblatt 1913(11):118) had 
already proposed a tax reduction depending on the number of children in 
his report on Nord-Neumecklenburg. 
2 Australian currency was introduced in 1909, and until 1930 the 
Australian pound 'was held to be identical with the pound sterling' 
(Australian Encyclppaedia 1958,III:149). At the time the bonus was intro-
duced British and Australian coinage was, at le ast in ew Guinea , used 
interchangeably (N . G. Ann. Rep . 1914/21 : 16). Decimal currency was no t 
introduced until 1966. 
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Nevertheless, it would seem that within the area counted certain 
differences did exist . Table 3. 7 compares in a very rough and ready 
manner certain population characteristics in the 1919-22 taxation count 
with information on the proportion of children by administrative 
division in the last medical census. Even though population numbers 
differ very substantially between the two sets of data, a correlation 
coefficient of .84 is found between the proportion of children reported 
in 1919-22 and 1936/37 (Delta Division excluded from calculation). The 
correlation coefficients between the proportion of all adult males 
having four or more living children by one wife and the proportion of 
children amongst the populations counted in 1919-22 and 1936/37 do not 
reach such high values, but are, at .67 and . 61 respectively, still 
fairly strongly positive . 
New Guinea's enumerat ed population. In New Guinea, 'governed 
territory' wide population data are available for each year of the period 
1920-1941 . On that scale they are, however, not of much more help that 
the scattered Papuan data in coming to a firm conclusion about the 
general population trend. For the first few years of the period there is 
considerable confusion as to what figures relate to what dates, and for 
the period a s a whole, there is a very strong suspicion that the inden-
tured labour que st ion plays havoc with the results. The situation with 
regard to indentured labourers is rather complex. In order to obtain 
a correct picture of the de jure population of the total area enumerated 
it would be necessary to have the indentured labourers by sex subdivided 
into the following categories: 
1. Recruited outside total area enumerated. 
2 . Recruited in total area enumerated 
(a) and enumerated in 
village of origin; 
(b) and not enumerated in 
village of origin . 
Quite understandably , this breakdown is not available and, in as far as 
there is any information, the choice is simply whether to include all or 
none of the indentured labourers. As neither result will be correct, it 
is rather like choosing between Scylla and Charybdis with perhaps the 
additional complication that the amount of error is likely to vary over 
time. In Table 3.8 both approaches have been followed to the extent 
possible and the differences in result are obviously considerable. 
The set which includes indentured labourer s resembles the post-1950 
results (vide Table 3 . 12) mo st closely and may well be more valid, but 
it is also here virtually impossible to establish whether changes in 
ratios and proportions reflect real changes in the population or are the 
result of increa sed coverage, improvement in quality or variations in 
criteria. The Germans, for example, classified 12 year old boys amongst 
adult male s and , as the minimum recruitment age was also low in the 
early year s of Australian admini stration , this may well have affected 
Division 
1 
Western 
Delta 
Gulf 
Central 
Eastern 
South- Eastern 
North - Eastern 
Northern 
Total 
(a) By one wife 
Table 3.7 
A comparison of certain population characteristics in the 1919-22 
taxation count with results of the Papua medical census 1936/37 
Taxation census 1919-22 I Medical census 1936/37 
males per 1,000 pop. males with 
4+ living 
total percentage total percentage 
adults children children(a) 
per 100 population children population children 
adult males 
2 3 4 5 6 7 8 
507 502 5.9 7,762 37.8 12,480 39.3 
- - - - -
15,154 17 . 6 
523 529 11. 3 18,982 44 . 9 37,415 45.8 
518 529 15.9 22,582 42 . 2 48,819 41.8 
519 541 7.3 67,934 33.3 34,591 40.5 
526 544 4.5 20,102 35.7 10,540 36.6 
539 542 6 . 2 12,443 32.3 15,919 33.3 
549 564 6.0 12, 726 39.7 56,044 40.4 
523 543 8 . 2 162,531 37.2 230,962 38.7 
Sources: As for Table 3.6 
V, 
0 
Table 3 . 8 
Some characteristics of the enumerated population, 
New Guinea, 1914-41 
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Year/Period Sex ratio (Males per 1,000 population) 
children adults total 
Children as percentage Total 
---,---a f___.p_o..._p_u_l.;...a _t 1._· o_n,;.__ enumerated 
males females total population 
1 2 3 4 5 6 7 8 
1914 
1920 
1921 
1922 
1923 
1924 
1925 
1925-26 
1926-27 
192 7-28 
1928-29 
1929- 30 
30-6-1931 
I I 1932 
I I 1933 
' ' 1934 
' ' 1935 
I I 1936 
I I 1937 
' ' 1938 
' ' 1939 
I I 1940 
I I 1941 
554 
562 
513 
509 
530 
523 
559 
556 
554 
552 
551 
543 
543 
542 
539 
535 
537 
539 
539 
537 
536 
536 
Including indentured labour 
552 
621 
601 
575 
539 
522 
556 
559 
558 
557 
553 
543 
540 
545 
544 
546 
543 
539 
532 
529 
524 
531 
553 
602 
576 
555 
536 
523 
557 
558 
557 
555 
552 
543 
541 
544 
542 
542 
541 
539 
535 
532 
529 
533 
32 . 0 
29.7 
25.4 
28.2 
33 . 7 
35.4 
33.8 
33.8 
34.0 
35.0 
34.8 
36 . 4 
36.8 
37 . 6 
38.1 
38.2 
38.0 
38.4 
39.3 
39.5 
39.6 
39 . 1 
31. 9 
35.1 
32 . 7 
33.9 
34 . 6 
35.4 
33.6 
34 .1 
34.4 
35.4 
34.9 
36 . 3 
36.5 
38 . 0 
38.6 
39.2 
38.6 
38.5 
38.6 
38.7 
38.4 
38. 7 
Excluding indentured labour 
1925-26 559 501 522 39.0 33.7 
1926-27 556 498 519 39.5 34.1 
1927- 28 554 498 519 39 . 7 34.4 
1928- 29 552 494 517 40.9 35.5 
1929-30 551 496 516 40.2 35.0 
30-6-1931 543 487 509 41.7 36.4 
' ' 1932 543 485 508 42.0 36.6 
' ' 1933 542 488 510 43.1 38.0 
' ' 1934 539 489 509 43 . 5 38 . 7 
' ' 1935 535 487 507 43.9 39 . 2 
I I 1936 537 482 505 44.0 38.6 
' ' 1937 539 477 502 44.6 38.5 
I I 1938 539 470 499 45 . 4 38.6 
I I 1939 537 472 499 45 , 2 38.8 
' ' 1940 536 473 500 44.6 38.4 
I I 1941 536 482 505 44 , 0 38 , 7 
(a) From latest published German figures (1914/21:71) . 
(b) Total stood in reality at 177,620 (1921/22:61) . 
32.0 
31. 9 
28 . 5 
30 . 7 
34 . 1 
35 . 4 
33.7 
33.9 
34.2 
35.2 
34 . 8 
36.3 
36.7 
37 . 8 
38 . 3 
38 . 6 
38.3 
38.5 
38.9 
39.2 
39 . 0 
38.9 
36.5 
36 . 9 
37 . 2 
38.3 
37.7 
39 . 1 
39.3 
40.6 
41.1 
41. 6 
41. 3 
41. 6 
42 . 0 
42 . 0 
41. 5 
41.4 
152, 075a) 
166, 72 lb) 
187,517c) 
190, 256d) 
197,258e) 
230,512f) 
25 7, 55 lg) 
316,337h) 
331, 071h) 
351,537h) 
369,884h) 
400,067h) 
392, 759h) 
389,931 
401,129 
457,191 
478,843 
500,040 
537,345 
575,814 
621,252 
662, 724 
684,284h) 
292, 768 
304,069 
323,284 
339,841 
370,005 
365,051 
363,325 
372,887 
426,329 
444,693 
463, 113 
497,114 
534,063 
579,625 
623,300 
643,818 
(c) Stated to be exclusive of indentured labourers but there is 
information to the contrary. Also stated to be the figure 
over 1921-22 (1923/24 : 20). 
(d) This is the total given for 1922-23 given in 1923/24, p. 20, and 
stated probably incorrectly, to exclude indentured labour . 
(e) Given as relating to 1922 in 1922/23:92 ff., and stated, 
probably incorrectly, to exclude indentured labourers. 
(f) Given as relating to 1923 in 1923/24:65 ff., and stated, 
probably incorrectly, to exclude indentured labourers. 
(g) Given as relating to 1924 in 1924/25 : 51 ff . , and stated, 
probably incorrectly, to exclude indentured labourers . 
(h) Assuming . 74 per cent (average for the period 1931/32-1939/40) of 
all indentured labourers to be female s. 
Sources : New Guinea Annual Reports over the period . 
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the proportion of 'children' amongst males very considerably. During 
initial census taking, errors in estimates of years of birth will be 
substantial, but if the records are maintained regularly, the proportion 
under, say, age 15 will become more correct as time goes by. This will 
almost certainly also affect the reported sex ratio at these ages 
because the effect of sex differentials in age misreporting will 
gradually disappear. Correcting an initial under-enumeration of 
adolescent females will similarly affect later census results. Under 
such conditions constant proportions and ratios can never be expected, 
and from the figures presented so far little more can be concluded than 
that changes seem consistent with improvements of the sort described 
above, and that there is no indication of violent fluctuations . 
The situation in the New Guinea Islands . It is possible to be 
somewhat more specific with regard to developments on the many small 
islands adjacent to the New Guinea mainland during this period. Popu-
lation figure s for these islands have been published from year to year 
and , as enumeration was complete at an early date, it is possible to 
compare the average population over 1925/26-1927/28 (the first three-year 
period over which the figures are exclusive of indentured labourers) with 
the average population over 1938-40. This comparison is made in Table 
3.9. When studying this table, it must be remembered that although the 
islands form well-defined geographical units which are in many cases 
great distances apart, they do by no means contain closed populations. 
Inter-island migration and migration between the islands and the mainland 
has undoub~edly occurred and will have affected the calculated rates of 
population growth. It may be seen that just over half the individual 
island groups examined experienced a growth in population, although the 
increase is sometimes far from dramatic. In a minority of cases there 
was a decrease in population and this contributes to reduce the average 
annual rate of increase for all islands together to the low figure of 
0.2 per cent. 
It is rather unlikely that a large group of small islands would show 
growth characteristics similar to those of large islands or mainland 
areas with considerable commercial activity. The figures presented form, 
moreover, a mere fraction (16 per cent in 1938-40) of the total 
enumP.rated population. But it is, in itself, relevant to demonstrate 
that the impression of almost uniform population decline in ew Guinea 
during this period, which might easily be gained from the many writings 
on depopulation in the area, may well be very misleading. The obser-
vations of the main authors (Jackson, Cilento, Chinnery and Holland) 
deal virtually exclusively with New Ireland's east coast and some of the 
small groups where decline occurred, and it is extremely likely that 
reports or rumours about the decline guided their choice. By concen -
trating so exclusively on these areas, the search for possible 
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Table 3. 9 
Average populat ton of cerLo tn lalond groups in New Cutnea 
for June 1938-June 1940 and 192S/26-1927/28 and lhe 
average annual rate1 of growth ov r the period 
Average population 1925-27 Average popu I at lon 1937-39 Averag Increase or 
islands or llland group1 chi 1 dren odul La total children adul ti total decrease of annua 1 rate 
populat ton of increase 
X 100 
4 6 8 9 
t.latom lsland (Kombe) 685 797 1,482 540 585 I, 125(c) 
Loi obau I a land 72 128 200 77 96 173(,) 
Wt tu Croup 1,027 I, 556 2, 583(a) 1,444 1,474 2,918 
Slaast Croup 1,643 2,400 4,043 1,910 2,805 4,715 
Ouke of York Is land1 I, 324 I, 843 3,167 1,803 1,867 3,670 
Total Is landa adjacent co New Britain 4, 75 I 6, 724 11,475 5,774 6,827 12,601 0. 78 
Lavongal (New Hanover) I, 317 3,637 4,954(a) 2,037 3,133 5,170 
Huaaau 5 I I 1,115 I, 626(a) 613 927 1,540 
F.mtrau 93 196 289(a) 103 183 286 
Tsol Croup 100 275 J75(a) 131 26) 394 + 
Tlngwon ( Port I and Island) 18 26 44(a) 27 38 65 + 
0 Jaul llland 142 320 462 239 330 569(a) 
Tabar Croup 366 2,182 2,548(a) 536 1,396 1,932 
ltlanda \,lest and North of Lavongol 182 340 522(a) 247 350 597 
Islands between New I rel and and Lavon gal 178 506 684(a) 263 398 661 
Llh lr Croup 1,377 2,344 3, 72 l(s) I, 367 2,111 ),4 78 
Tanga Croup 633 1,043 1,676 772 1,014 1,786 + 
Fen tr (Anlr) Croup 313 628 94 I 306 591 897 
Tota l lsland1 adjacent to New Ireland 5,230 12 612 17,842 6,641 10,734 17,375 
-0. 22 
New Ireland 7,131 11 841 20,972 7,468 12,118 19,586 
-0.57 
Total New Ireland and adjacent Ialanda 12,361 2o,453 38,814 14,109 22,852 36,961 
-0.4 I 
Small Buka and adjacent Islands 2,914 4,648 7 ,562(s) 3,323 3,836 7,159 
Nissan lslanda 444 929 1,373 608 784 1,392 + 
Tanu (Morelock) Islands 37 10 47(b) 86 82 168 
Nukumanu (Tasman) Islands 48 63 111 32 66 98 
Killnailau (Carteret) hlanda 162 228 390(s) 196 240 436(&) 
Nuguria ( fead) Ia lands 26 57 8J(s) 28 43 71 
Tota l I 1hnd11 adjacent to Bougalnvl l le 3,631 5,935 9,566 4,273 5,051 9,324 
-0.21 
Vulcan (Hanam) and Bolla Island• 1,505 2,082 3,587 1,564 2, 162 3,726 
Bagabag and Kar-K1r ls land 3,150 4,136 7,286 4,528 4,582 9,110 
l.ong Is land 71 99 I 70C.) 106 119 225(a) + 
lalanda of Altape 342 402 744(a) 325 552 877 
Kairlru (O'Urvllle) I a 1 ands 997 1,368 2,J65C.) 993 1,318 2,311 Cal 
SchouLen Island 419 794 1,213 724 1,276 2,000(a) + 
Total lalanda adjacent to the Mainland 6,484 8,881 15,365 8,240 10,009 18,249 + 1.45 
Wuwulu (Hatty) Isl and 85 222 307(a) 62 187 249 
Ninigo Group 66 157 22J(a) 102 161 263 + 
Hermie Croup 23 26(&) 8 17 25 
Aua Illands 62 201 263(a) 55 173 228 
Admiralty (Hanoa) Island and adjacent la lands 4,629 8,259 12,888 4,789 8,050 12,839 
Tota l A<knlral ty ond North Western hlands 4,845 8,862 13,707 5,016 8,588 13,604 
-0.06 
Cr<1nd Total Excluding New Ireland 24,941 43,014 t,7, 955 29,944 41,209 71,153 0. 38 
Grand Total of All la lands 32,072 56,855 88,927 37,412 53,327 90, 739 + o. 17 
( u) Ft gurcs based on a 2-year average, 
(bl 1925/26 figure. 
( ) June 1938 flgure. 
Sources : New Cuin a Annua I Reports over 1925/26-1927/28 and 1S37-39. 
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explanations must have been seriously hampered. It is by no means clear 
in what essential respects the declining areas differed from those 
increasing. ' Wilful limitation of families ' or the 're f usal of women 
to bear children' do not sound particularly convincing as explanations . 
Low fertility, in that case possibly associated with venereal infections, 
may have contributed occasionally to differences in growth. But 
variations in the impact of epidemics, or differential mortality in 
general, are likely to have been of at least the same importance . 
The effects of the Second World War . The figures given in Tables 
3.6 and 3.8 show clearly that the areas under government control were 
indeed extended considerably between 1920 and the beginning of the 
Second World War. The war, which commenced in Papua-New Guinea with the 
bombing of Madang, Lae and Salamaua on the 21st of January 1942 
(McCarthy 1959:45), prevented effective work and further extension for 
a period considerably longer than the duration of hostilities. The 
publication of population figures was not resumed until 1950, so that 
there is a gap in the records of almost 10 years. What happened to the 
population during this period? 
The war is likely to have had an adverse effect on population growth 
rather than any other, but precisely because this is so self-evident, 
there is probably a tendency to over -estimate its effect rather than to 
underestimate it. Map 3.B shows in a greatly simplified way the extent 
of Japanese occupation and the areas where substantial military action 
took place . From more detailed information it can be calculated that, 
measured in terms of the 1966 population distribution figures, no more 
than about 35 per cent of th e total population ever lived in areas 
occupied by the Japanese, and this includes areas penetrated by only a 
few patrols. For only 12 per cent of the population did the occupation 
last more than two years, and it will be seen from the map and Table 3.10 
that all these persons lived in New Guinea. Actions were of compara-
tively short duration, but in Bougainville, ew Britain, Madang-Huon 
Peninsula and the areas around Wewak they lasted more than six months . 
The population affected by actual fighting in action areas cannot be 
estimated accurately, and little else can be said than that all action 
areas - which include in this context areas held by the Allies but 
affected by bombardments or troop movements - together covered probably 
not more than about a quarter of the total population. 
The number of casualties as a direct result of action seems to have 
1 been very small, and it is quite certain that indirect effects were 
of greater importance. Both the Allies and the Japanese made extensive 
1 Long (1963:82-3) states that 4,000 men served in the Pacific Islands 
Regiment and 2,560 in the Royal Papuan Constabulary at its peak. Of 
these 85 were killed and 201 wounded . 
Map 3 . B 
Sources: 
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~ Areas of substantial. 
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Table 3 . 10 
Estimates of proportions of the population of Papua and New Guinea 
in areas under occupation and in areas of military action during 
the Second World War as measured in terms of the population 
distribution as at June 1966 
Description 
1 
(Population as at June 1966 
in thousands) . 
1. Proportion in area 
ever-occupied . 
2 . Proportion in area 
occupied for more than 
one year . 
3 . Proportion in area 
occupied for more than 
two years . 
4 . Proportion in area where 
action ever occurred .Ca) 
5 . Proportion in area where 
action lasted more than 
six months .C a) 
Papua 
2 
(592) 
1% 
12% 
1% 
New Guinea 
3 
(1,558) 
45% 
35% 
16% 
30% 
29% 
T.P .. G. 
4 
( 2,150) 
34% 
25% 
12% 
25% 
22% 
(a) This includes areas under bombardment and of major troop 
movements . 
1 use of the local population as carriers and labourers , and it is 
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indicated that this interfered with gardening and consequently the food 
supply (Long 1963 : 83) . Some groups may further have lost access to 
their gardens after fleeing to other regions, through airport and camp 
construction (Mair 1948 : 191), or may have found their crops taken by 
troops . The Japanese, with their lines of supply cut, lived almost 
entirely off the land and starvation, or at least malnutrition, seems 
to have been fairly widespread amongst both indigenes and Japanese. 
It is quite conceivable that this, in combination with sickness, 
resulted in a rise in mortality in the areas most affected, and it may 
also have influenced the number of births. For certain areas, there is 
little doubt that a substantial loss of population occurred. Long 
(1963 : 90) estimates that 16,000 Japanese died on Bougainvilleas a 
result of sickness, while another 8,000 were killed in action. In such 
a case it would be very surprising if the local population had not also 
suffered . And indeed, the first post-war population figure for 
Bougainville remains well below the figure reported for 1940. Other 
areas where a comparison of pre-war and post-war figures fails to show 
an increase are New Britain, New Ireland and Manus. 
1 
Mair (1948:190) indicates that the number employed by the Allies 
reached a peak of 28,000 in Papua and 21,000 in ew Guinea. McCarthy 
(1959:144) claims that the Japanese conscripted at least 1,200 Rabaul 
natives, but overall figures are not available . 
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Table 3 .11 gives the comparison for the se four island districts, 
but although it is rather easier to compare island districts than main-
land districts that stretch into the unexplored interior, even here 
there remains a slight amount of uncertainty as to whether the 
geographical boundaries were completely identical in all cases. Much 
more important than this, however, is the effect of indentured labour. 
It is far from clear whether the indentured labourers must be added to 
pre war figures to make them compatible with the post-war results, and 
i t is , at any rate , likely that there were great changes in their 
b h . d 1 num er overt e perio . 
There are, moreover, the problems of migration and completeness of 
coverage and as the time span is so long the actual war losses can only 
be guessed. They may have been severe on Bougainville, but even here 
not all decline can be attributed without further qualification to the 
war. It may be recalled that population decline was apparent for 
several island groups in this same region (Table 3.9), and, if this 
sort of decline continued, it cannot be isolated from war losses in the 
data available . Downs (1948:11 ff.) is adamant that the war had nothing 
to do with the decline in New Ireland . He states explicitly that the 
population did not fare badly under the Japanese occupation and believed 
that an increase in the birth rate occurred during the period. This 
last point seems rather farfetched, but because of his other statements 
it is relevant to refer to the work done by Scragg in some parts of the 
same district . In the early nineteen fifties he found venereal infec-
tions widespread in Tigak and Tabar and considered low fertility the 
cause of population decrease there (Scragg 1957) . 
It is thus extremely difficult to reach definite conclusions about 
population loss as a result of the war. But what seems evident is that 
the area affected was relatively small, largely the same as that 
involved in intensive contact from the period of German activities 
onward, and that such loss as may have occurred was mainly attributable 
to starvation and sickness. Consequently it may not have been markedly 
sex or age specific (van de Walle 1966:554) . The figure s on adults and 
children in Table 3 . 11 are unfortunately not of great assistance in 
judging this aspect . The numbers of indentured labourers are such as 
t o infl uence the proportion of children substantially and the 
compilation of new Village Books in area s where they were lost during 
the war must similarly have been detrimental to the regularity in the 
series. The positive point must , however, be made that the age 
distribution of the populations of the ew Britain Village Council Area 
1 
On 15th June 1942 all existing contracts were declared terminated 
(McCarthy 1959:116) but this will have had little relevance for 
labourers in areas already occupied by the Japanese . 
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for 1952/53 as published by McArthur (1955:516) does not suggest loss 
to any particular age group, not even the one born during the war . 
The post-war period 
59 
The post-war DDA head-counts. The post-war population figures for 
Papua and New Guinea as collected during routine counts by personnel of 
the Department of District Administration share some of the weaknesses 
of the pre-war data , but they are certainly more representative for the 
country as a whole. As Table 3 . 12 shows , the ' estimated ' proportion of 
the population decreased from 31 per cent in 1950 to only 1 . 2 per cent 
in 1966 and virtually the whole population is therefore now covered by 
the Village Book (Village Tax Regi ster) system, the essential charac-
teristics of which have been described in the previous chapter. 
The great strength of the system lies in its continuity . Once 
names have been entered in the book and year s of birth have been 
estimated, they are retained and gradual improvement in coverage through 
elimination of duplications and addition of omissions becomes possible . 
The main weakness of the system from the point of view of studying 
population change lies in the lack of simultaneity of the results for 
larger areas. The patrols that are used to keep the books up to date 
do not take place at specific dates and the ideal of having roughly one 
year intervals between patrols is frequently not adhered to. The 
latest summaries of results available will therefore, at any particular 
time, be rather out of data for a considerable proportion of the smaller 
administrative units. And as the latest tallies available are always 
used in the compilation of the yearly district and country - wide totals 
these relate only in an administrative sense to the 30th of June of 
each year. 
Under the system, the amount of growth observed during a particular 
interval is clearly not independent of the amount of patrolling that 
went on. As the system has a de jure basis, a further problem arises 
from the mobility of the population. Absentees are recorded in the 
village of de jure residence, but it is evident that young females ¥ho 
after marriage move to the husband ' s village may, at least for some 
time, be listed in two books. Young males who move to an urban area 
and do not return for a long period of time are, on the other hand, more 
likely to drop out of the system altogether . Differential coverage by 
sex and age may thus gradually result and affect growth rates by sex . 
Several more problems exist in relation to changes in age canposition . 
The 1948/49 instructions concerning women of childbearing age mention 
the belief that the onset of puberty is early in hot climate s and remar k 
with regard to the age at menopause that ' in natives it is probable that 
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this age is about 30 - 35 years ' . Childbearing women are consequently 
defined to include all those ' between the ages of 13 and 35 years' and 
little imagination is needed to see what effect this may have had on 
6 1 
the initial estimation of years of birth. 1 On the Village Population 
Register (the summary sheet) in use at the time for both the male and 
female populations (excluding absentees) a distinction between ' children' 
and ' adults ' only was required, but there was also a separate entry on 
'Labour Potential'. There the numbers in the age groups 10-16 and 
16-45 years had to be indicated by sex. 
When McArthur did her research at the end of 1954, she found 
surprisingly little correlation in most registers between the reported 
number o f women aged 16-45 and the reported number of childbearing 
women, but in some the figures were identical (McArthur 1955:334). In 
her full and systematic discussion of the forms and i nstructions then 
in use, she also remarks th &t four different age criteria for distin-
gui s hing children from adults are apparent in the instructions, and 
that it seemed to be possible to define as children either persons 
under 13, persons up to 13 inclusive, persons under 16 or persons up to 
16 inclusive. Later on the second of these seems to have become standard . 
This definition is therefore proforma and following the Australian 
Department of External Territories' practice mentioned in Table 3 . 12, 
but it must be understood that variations in actual practice may have 
affected the proportions of children in that table. 
It must also be recognized that the conversion from dates of 
birth to ages by patrol officers requires in all cases where the exact 
date of birth is not known an arbitrary decision . In practice, 'age' 
will generally be obtained as the difference in years between the year 
of census and the (estimated) year of birth. Where, as in the latest 
version of the Village Population Register , more detailed age data are 
sought, the effect of inaccurate conversion can become appreciable. 
The characteristics of the resulting data. Table 3 . 12 shows some 
clear trends in the 'enumerated' section of the population over the 
period 1950-1966. As noticed earlier, these can to some extent be due 
to greater uniformity in the definitions applied by individual patrol 
officers and to the shift from 'estimated' to 'enumerated' . But in all 
likelihood they reflect to a greater degree real changes in the popu-
lation combined with an improvement in the quality of the data. 
One of the most interesting observations is that the proportion of 
'children' amongst both males and females apparently increased quite 
1 In at least some parts of Papua - New Guinea the age at menarche seems 
to be exceptionally high. Using probit analysis Malcolm (1966:18) 
calculated a value of 18.8 years for Bundi girls of known age, and 
Stanhope (1970:29) has reported 15.4 years for the Breri . 
6 2 
substantially over time. It has been argued before that this is exactly 
what can be expected if in the initial estimation of dates of birth the 
ages of say, the 12 to 14 year-olds , have been overestimated. Such an 
error is observed frequently in census results and tends to be more 
pronounced among females than males. The suggestion that this error 
also occurred here is very strong. Initially, the proportion described 
as children amongst all females is rather lower than that for males, 
and at the same time the surplus of males amongst children is very 
marked. Over time, both the sex ratio amongst children and the pro-
portion of children amongst males and females become more balanced, 
two changes which plausibly reflect improvements in the quality of the 
data . 
Whether the entire increase in the proporti on of children amongst 
all males and all females can be explained in these t e rms is very 
doubtful. It is well known that the effect of a decrease in mortality 
on the age structure of a population is rather similar to that of an 
increase in fertility, and that it will tend to make a population 
younger. As a decrease in mortality is to be expected in the light of 
post-war socio-economic developments in Papua-New Guinea, it seems 
reasonable to argue that the rapid increase in the proportion of 
children does mean that there is some tangible evidence of a change in 
mortality level . 
Another interesting aspect of the data is that, although the 
surplus of males over females in the total population becomes less 
marked over time, it is still quite considerable in 1966. It might be 
suspected that this strong masculinity reflects essentially an under-
enumeration of females and the decline in the ratio simply some slight 
improvement in the coverage of females. Indeed, some arguments in 
favour of this explanation can easily be put forward. During ini t ial 
census taking the population is generally s till quite unfamiliar with 
government officials and the men may deem it prudent to keep females, 
at any rate young females , out of sight . Moreover , the r e may well be 
certain customs which confine a menstruating woman, or a woman who has 
just given birth to a child, to a particular house or hut, and it may 
not always be possible for male relatives to mention their whereabouts , 
or even to give the names of certain ot h er females , say the mother- in - law, 
in the family. 1 Initial underenumeration of female s with s ub s equent 
adjustment has been mentioned frequently enough in pat r ol r eport s to 
make it fooli s h to deny it s relevance (vide Table 3.3). Yet i t seems 
unlikely that it offers a sufficient explanation . 
1 In respect of the Breri of the Lower Ramu, Stanhope (1970:29) observe s 
for example ,' . .. there are prohibitions agains t a men st ruating woman .. . 
having any contact in any way with an adu lt male per s on ' . 
The s trong masculinity of the population is a recurrent theme in 
New Guinea demography , and the ' disparity between the sexes ' has been 
lamented and explained as an omen of imminent disaster by numerous 
63 
early writers. Tables 2, 3, 7 and 8 of this chapter all show substantial 
male surplu s es, and high masculinity has similarly been reported for West 
Irian, where counting procedures were rather different . Since it is also 
apparent in the results of the official 1966 census and is a consistent 
feature for all districts, some of which have now been under observation 
for a long time, the question ari s es as to whether these persistent 
reports of high masculinity do not indicate a real characteristic of the 
New Guinea population. Differential mortality would then become the 
most likely explanation, and the decrease in sex ratio observed recently 
could point to a change in the mortality conditi ons which initially gave 
rise to high masculinity amongst the surviving popu lation . Some evidence 
to this effect will be presented in the chapter dealing with mortality . 
It may be noted that there are no reasons to assume that an unusual sex 
ratio at birth is characteristic of Papua - New Guinea . Traditionally , 
infanticide may, however, have been practised on specific occasions. 
Recent population growth as estimated from DDA data . Since esti -
mation has become almost unnecessary in recent years and improvements in 
the quality of the data seem to have occurred at the same time, attempts 
have been made to use the DDA data, notwithstanding the inherent 
weaknesses, for th e purposes o f estimating population growth rates . 
Table 3.13 shows such rates for some recent, and partly overlapping 
periods. In order to be able to calculate the rates for each sex, the 
assumption was made that the sex composition of the 'estimated' popu -
lation equalled that of the 'enumerated' population at each point of 
time, and since the 'estimated' figures tend to relate to isolated , and 
thus almost closed population groups , this i s unlikely to introduce any 
significant error. The variability for the country as a whole proved to 
be fairly limited. This was probably largely as a result of a cancelling 
out of errors, because the totals for the smaller administrative units 
are always arrived at independently . 
A marked feature of the growth rates is that the female rates tend 
to exceed those for males . The relative s i ze of the two groups is, 
naturally, relevant h ere . And, as discussed in relation to the s ex 
ratios, some of the explanation could lie in a gradual improvement in 
the coverage of the, perhaps initially slightly underenumerated , female 
population. But what is perhaps more likely is that the female popu -
lation has profited more from recent mortality decline than the male 
population and has therefore grown faster . As indicated earlier, it is 
possible, moreover, that an increasing number of males who migrated to 
the urban and administrative centres have been lost from the de j ure 
village systems and that there has con s equen t ly been s ome undere s timation 
of the growth rate for males. 
Table 3 . 13 
Rates of population growth as calculated for Papua-New Guinea 
f rom counts by the Department of District Administration, 1961-66 
Average annual percentage rate of growth 
Period T.P.N.G. Papua New Guinea 
64 
maies remaies total maies remaies total maies remaies totaI 
1 2 3 4 5 6 7 8 9 10 
1961-65 1.93 2 . 30 2.12 1.81 2.49 2.14 1.97 2.23 2.11 
1962-66 1.91 2 . 25 2.07 1.60 2.12 1 . 86 2.00 2.30 2.14 
1961-66 2.01 2.35 2.18 1.78 2.37 2.06 2.09 2.34 2.21 
1964-66 2 . 15 2 . 54 2.34 1.53 2.20 1 . 82 2 . 34 2 . 68 2 . 54 
Source: Department of Territories 1967. 
In selecting growth rates for the five-year period prior to the 
official census of 1966, it may theref ore be argued that a rate of 2.2 
per cent per year seems to be a reasonable choice for the population as 
a whole . For the fema le population there is no good reason to deviate 
f rom 2.35 per cent per year, but where separate calculations are under-
taken for the male population it may be advisable to increase the 
reported figure of 2.01 to, say, 2.15 per cent. 
Given the sort of data from which these rates are estimated, there 
is doubt as to their accuracy. It can be said that they do not seem to 
be implausible in the light of the absence of international migration 
and the likely range of birth and death rates, but it must immediately 
be admitted that in the absence of good information on these rates, this 
range is such as to make many estimates 'not implausible'. There is 
thus a considerable need to look for some form of corroboration, and one 
possible way to give the estimates a somewhat firmer foundation is t o 
look at the results on a district and regional basis. Table 3.14 
presents some of the relevant data. 
It is quite evident f rom these data that the variation on a 
district basis is quite considerable. The explanation for this probably 
lies largely in fluctuations caused by double counting or omitting on 
certain occasions parts of, or whole, census divisions, or by sudden 
flurries of patrol activity. There is a very strong tendency for the 
female rate of growth to exceed the rate of males, even in areas with a 
very long history of contact. The possible reasons for this have 
already been discussed and need not be repeated here. Without exception 
there has been an increase in the proportion of children amongst the 
enumerated population, and this suggests that it is a very common 
phenomenon and also that the figure is rather insensitive to yearly 
variations in coverage and the like . 
It must be concluded, however, that the data by district and region 
are in general not conducive to increasing confidence in the growth rate 
estimates derived for the country as a whole . The latter are obviously 
likely to come close to the truth only if the errors that seem to exi s t 
or smaller units are not systematic in character. 
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Other estimates of growth. A further method of obtaining a firmer 
basis for the growth rates as estimated from the DDA data over 1961-66, 
is to compare them with growth rate estimates which were arrived at by 
using other means and sources, or by applying a different approach. As 
a by-product of the 1961/62 Survey of Indigenous Agriculture and Ancillary 
Surveys growth rate estimates for the population not living in towns or 
on plantations became available by subtracting the population at the first 
visit from the population at the third visit. The results are given in 
Table 3.15. 
Table 3.15 
Growth rates for population outside towns and plantations 
as estimated during the 1961/62 Survey of Indigenous Agriculture 
and Ancillary Surveys 
Description 
1 
1. Population at first visit 
( '000) 
2. Population at third visit 
('000) 
3. Percentage increase during 
survey year. 
4. Estimated standard error of 
3 expressed as a percentage 
of the population at the 
time of first visit. 
Source: Bureau of Statistics 1963. 
Papua 
2 
441 
441 
1.0 
New Guinea TPNG 
3 4 
1,256 1,697 
1,305 1,746 
3.9 2.9 
0 . 7 0 . 6 
Taking into account the possibility of some internal migration and the 
magnitude of the standard errors, the figure of 2.9 per cent for 1961/62 
cannot definitely be described as being at variance with 2.2 per cent 
for 1961-66, but it cannot be considered to support it strongly either. 
A more recent estimate of the country-wide rate of natural increase 
has been given by Vines. In his epidemiological sample survey he covered 
approximately 1,000 persons in each of the three regions into which he 
subdivided Papua and New Guinea, and six-monthly follow ups were used for 
the recording of vital events. As the main work in the three regions was 
done in succession, the period of observation differed considerably from 
region to region, giving ultimately the following numbers of 'persons 
years in survey': Highlands Region 4,481, Mainland Region 2,716 and 
Island Region 1,585. After weighting proportional to size of region, 
Vines (1968:61) calculates an overall rate of natural increase of 1.35 
per cent from the combination of a crude birth rate of 30.4 and a crude 
death rate of 16.9 per 1,000 population. Although the sampling error 
must be very considerable, the estimate seems unacceptably low . The 
figures by region suggest very strongly that there was a considerable 
amount of under-registration of vital events in the regions observed 
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longest . An estimated birth rate of 21.6 (95 per cent confidence limits 
17 .8 - 26.9) for the Highlands Region seems too low to be plausible and 
it is inconsistent with the proportion of the population aged O years as 
reported at the same time . Consequently Vines' results are of limited 
assistance only in this respect and cannot yield a confirmation of the 
earlier findings . 
With this the number of independent studies is exhausted . There is, 
however, a further study, which although based on DOA data uses an 
entirely different approach to arrive at growth rate estimates. It is 
therefore very useful for comparative purposes . This study was under-
taken in the Bureau of Statistics in the Territory of Papua and New 
Guinea. It makes use of the possibilities offered by the new model DOA 
Village Population Register which has come into use gradually from 
1964/65 onwards. A survey was made for each administrative district of 
the new Village Population Registers that had become available by about 
the end of 1966. Where, for a given census division, more than one census 
report using the new form was available, the latest one was used for the 
extraction of certain items of information. Census divisions for which 
no census report on the new Village Population Register had become 
available at that time, and also those where never more than one census 
had been taken, were excluded from further calculation. Consequently 
the proportion of the population covered by this survey varied from 
district to district (column 6, Table 3 . 16). 
It may be recalled here, that, although the census procedure does 
not constitute a system of vital registration, it yields some information 
about births and deaths occurring in the interval between two census 
patrols. Deceased persons have to be struck from the Village Books 
(Tax Register), while the newly born must be added. The new Village 
Population Register requires that the number of births s o recorded must 
be reported by sex, while the deaths must be reported by sex and the 
following age group s: 0, 1-5, 6-10, 11 -15, 16-45 and 45 + . It is 
generally assumed that the only births and deaths that escape reporting 
under this system are those of children who are born but also die in 
the census interval. Since this would bias birth and death rates 
calculated from the reported figures to the same extent, it has been 
argued that the resulting rate of natural increase is unbiased. This 
line of argument is followed in the study under discussion and the 
unbiased estimate of the rate of increase arrived at for the total 
population of Papua-New Guinea is 2.23 per cent. This seems to be very 
much in accord with the earlier estimate of 2.2 per cent fo r 1961-66, 
and to support it strongly. But, since the new figure relates to a 
somewhat later period, roughly 1965-66, the fit is perhaps not as close 
as would initially appear to be the case. 
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In the data of this survey - henceforth called DDAS data - kindly made 
available by the Territory Statistician, growth rates were not calculated 
separately for the male and female populations. As it seemed very useful 
to have sex specific birth, death and growth rates, attempts were made to 
calculate these from the data provided. Since the sex ratios of the 
newborn and the total population were reported, sex specific birth rates 
could easily be calculated from the total birth rate. However, some 
difficulty was encountered in relation to the death rate. For, although 
the total number of deaths was known and the sex of all deaths over one 
year of age was reported, the sex of in fan t deaths was not stated . 
Fortunately this information could be obtained fo r seven of the districts 
and by applying the ratio found for this group of districts in all cases, 
sex specific death rates and consequently sex specific growth rates could 
be calculated . Table 3.16 shows these rates alongsi de the growth rates 
estimated for the period 1961-66, for districts, regions and the 
territories as a whole . It must be noted here that in order to reduce 
variability, certain of the less populous official districts have been 
grouped together int o 'new' districts so that the total population of 
each district listed is well in excess of 100,000 persons (see note Table 
3 . 16). 
Table 3 . 16 
Sex-specific growth rates for districts, regions and territories as 
estimated from DDA data by different methods 
(rates per 1,000 population) 
Dis trict(a)/Reg ion/ Average annual Estimated annual DDAS 'sample 
Territory growth rate rate of natural size'(b) 1961-66,DDA data increase DDAS data 
males females males female s per cent 
1 2 3 4 5 6 
Westgulf 19.4 21. 9 11. 9 14 . 9 75 
Central 19.2 19.0 18 . 8 21.4 50 
Northmilne 18 .4 25.1 12.9 16.0 55 
Southern Highlands 15 .8 26.0 22.0 22.6 85 
PaEua 17.8 23.7 16.9 19.1 67 
Eastern Highlands 18.8 ] 210(22.6 234(25.0 105 Chimbu ] 21. 1 . [ 19. 2 . [ 20 . 8 82 
Western Highlands 23.2 22.4 24 .5 25 . 5 26 
Sepik 3.7 10.5 22.8 25.3 28 
Madang 19 . 1 25 . 7 13.0 14 .6 24 
Morobe 21.4 22.1 19.4 19. 7 75 
New Britain 52.2 54.6 31. 2 34 . 9 77 . 
Ibouma 28.8 31. 7 32.5 35. 2 51 
New Guinea 20.9 23.4 22.9 24.8 56 
Papua Coastal 19.4 19.8 15.6 18.3 66 
ew Guinea Islands 34. 3 39.8 26.6 29.9 58 
Highlands 19.6 22.7 22.4 23.8 69 
New Guinea Coastal 13.2 17 .2 19.2 20.7 43 
PaEua-New Guinea 20.1 23.5 21. 3 23.2 59 
(a) The official number of Administrative Districts is 18 . Here, several 
of the less populous districts have been added together as follows: 
Westgulf = Western and Gulf districts orthmilne = orthern&Milne Bay 
Sepik = East and West Sepik districts districts 
Ibouma = New Ireland, Bougainvil le and Ne"?l Bi:i tain= East & West New Britain 
Manus districts . district s 
(b) The size of the population for which data were extracted from the DDA 
records as a proportion of the total population reported in the 1966 census . 
Source: Annual Reports; Bureau of Statistics 1967. 
The rates given in Table 3.16 show some curious anomalies on a 
district basis, for example, those for the Sepik and Madang. To a 
certain extent this is not surprising . Even though the Village Book 
system has a de jure basis, it may have been influenced by migration, 
and the 1961-66 growth rates are not the same as rates of natural 
increase. The 1961-66 figures are also more likely to have suffered 
from differences in the completeness of coverage in the two counts. 
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New Britain seems to be a case in point . Calculation of correlation 
coefficients on a district basis gives a very slightly higher value for 
females (r= . 55) than for males (r=.54), but in neither case can it be 
concluded that the association is significant. This remains true on a 
regional basis even though the correlation coefficients are much higher: 
males r= . 76; females r= . 93 . Both sets of regional figures suggest 
nevertheless strongly that there may be substantial di f ferences in the 
rate of population increase within Papua-New Guinea, and the data are 
almost certainly good enough to warrant this conclusion. 
4. CONCLUSIONS 
Although it was convenient to discuss Papua - New Guinea's demographic 
history in three periods - before 1920; 1920 - 46; 1946 and after - no 
evidence has been found that the division between the first and second 
period has demographic significance. From a demographic point of view 
it seems in fact much better to consider only two periods, i.e . before 
1946, and 1946 and after, but to leave thereby the possibility open that 
at a certain point of time, long before 1946, certain differences between 
pre-contact and post-contact population became established. Whether 
this happened well before 1885 or not until some time thereafter, it is 
difficult to say, and neither is it possible to specify these differences. 
But they can be thought of as reflecting the introduction of hitherto 
unknown diseases at the one extreme and the beneficial influence of 
missionaries and administration officials on traditional hostilities and 
warfare at the other . 
With the earlier limit of the period before 1946 thus vaguely 
defined, it must be indicated why it should be considered as one single 
period, and what its demographic characteristics are . Several obser-
vations can be made in this respect. One is that over the whole 
duration of the period, there is always a substantial proportion of the 
population about which not a single item of demographic information was 
available . This proportion was certainly not constant, but it was, as 
shown in Chapter 1, still at least 75 per cent by the beginning of the 
1920s. 
By the beginning of the Second World War this proportion had 
probably increased to somewhere around three-fifths of the total 
population, mainly by extending the areas of influence on the mainland 
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in the direction of the highlands. The interesting thing now is that, 
even though this extension occurred, reports of abnormal population 
growth remain largely focussed on areas that came already under scrutiny 
in early German reports , For these areas, confined almost without 
exception to the New Guinea islands, population decline or, alter-
natively, very slow growth, must be accepted . What is more, it seems 
to have taken place over a very long period of time, without sharp 
fluctuations and, to the extent that decline occurred, without effective 
attempts to check it . 
The situation can therefore probably be summed up as one in which 
the population for Papua-New Guinea as a whole was, at least approximately, 
stable by the beginning of the Second World War . This is because there 
is no reason to assume anything else for the unobserved portion of the 
population; because there was apparently no specifi c trend in most of 
the observed section of the population and because in the small fraction 
of the population for which specific changes are reported these had 
existed, to apparently much the same degree, for almost half a century 
a t that time . 
The question then arises whether the Second World War altered this 
situation . It is possible that it did to some extent, but its influence 
was probably marginal. Two observations are relevant here . First that 
mainly areas affected by the changes described above were involved, and 
second that it is nowhere suggested that direct losses as a result of 
military action were of any importance . Downs, it may be recalled, 
rules out any war effect on New Ireland, for example, and considers 
that it was mainly the continuation of the long existing downward trend 
which influenced the developments there . This may not be true for all 
areas occupied by th e Japanese, but even there population loss may not 
have been strongly sex or age-specific . Relevant in this connection 
also is the total number of medical officers which never rose above 30 
pre - war . Their presence or absence will not have had a great deal of 
impact on the overall demographic situation. An increase in mortality 
following the disruption of medical and other services can consequently 
not be expected in general, althou gh it may have occurred locally. 
It is similarly improbable that more than rather moderate changes 
in the country-wide birth rate occurred , For example, a reduction of 
25 per cent in the number of births amongst a quarter of the population 
during a period of 1\ years will not have reduced the total number of 
births over the five-year period, including these years, by more than 
2 per cent . 
It may consequently be argued that there is at least a reasonably 
good chance that the influence of the war period on the demogra phic 
situation in Papua-New Guinea was small and o f a typ e that did no t 
interfere to any noticeable extent with the population age structure. 
The post-war situation in Papua-New Guinea differed dramatically 
f rom the pre-war situation. The idea that ' time was running out ' 
gained many adherents , and especially from 1950 onwards numerous 
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e f forts were made to speed up development. One area in which very 
substantial changes took place was - as noted in the previous chapter 
that of medical services . Expenditure in this field rose f rom 
approximately $2.1 million in 1950 to $12 . 7 million in 1966 (Table 1 . 3), 
even though its share in the total budget of the country declined from 
2~ ~er cent in the immediate post - war years to around 11 per cent by 
1966 (TPNG 1968:93) . The number of infant welfare clinics - to give one 
further example - rose to nearly 3,000 by mid- 1966 and it can be 
estimated that about 35 per cent of the population aged 0-6 was seen 
regularly (TPNG Ann. Rep. 1965/66: App.XIX). There is little doubt that 
this has had quite a substantial effect on population development, 
mainly, it must be assumed, through the decline of mortality. Scragg 
(1967 : 562 ff.) has reported on the mortality decline he observed between 
1949-53 and 1961 - 65 in four small areas in the New Guinea Islands and 
in all case s the crude death rates appear to have been halved, or almo s t 
halved. Mortality decline, not necessarily of the same magnitude, must 
have been fairly general , although reportedly not at all in certain 
isolated pockets, for example, the Maring-Simbai people near the Bismarck 
Ranges (Bick 1967, private communication). 
Whether this decline in mortality was ~ccompanied by some increase 
in fertility is unknown. Scragg (1968:7) noticed a very marked increase 
in two small groups previously affected by venereal disease, but from 
this no inferences to a country -wide level can be made . Several develop-
ments compensating each other may, for the country as a whole, be involved, 
f or example, rise in age at first marriage, changes in birth intervals 
resulting from higher child survival, or alternatively, the disappearance 
of traditional taboos on intercourse with nur s ing women, and better 
health and education. As there is no factual information on these 
aspects, it is probably best to assume that fertility has remained 
constant. 
For analytical purposes one can therefore arrive at the conclusion , 
that Papua-New Guinea shares with many developing countries , a history 
of population stability followed by a period of mortality decline . The 
positive evidence for this is not impressive . There are s imply no series 
of growth rates or age distributions that can be checked for constancy 
over time, and it is therefore mainly the absence of strong evidence to 
the contrary that makes the conclusion acceptable. However, there are 
certainly indications which carry the warning t hat it would probably be 
unwise to go in the first instance beyond regarding the hypothe s i s a s a 
fairly weak one . But , together with approxima te rates of growth over 
1961-66, it is on a country-wide basis virtually all that can be obtained 
from the data available prior to the official s ample census of 1966 . 
Chapter 4 
POPULATION SIZE AND COMPOSITION 
1. INTRODUCTION TO THE 1966 CENSUS 
Background 
The system of population counting maintained by the Department of 
District Administration has always yielded some administratively useful 
figures for the small administrative units covered. The size of the 
population nominally resident in the area, the number of absentees and 
the labour potential were known accurately enough to base day-to-day 
local decision upon, but even at the local level there was no worth-
while information on the population age structure un til the introduction 
of the new Village Population Register. The lack of this information 
on a regional and national level, together with the absence of any 
knowledge of the country's vital rates and the uncertainties about the 
size of the population, especially in the urban areas, hampered long-
term socio-economic planning to a very considerable extent. 
The demand for this type of planning rose sharply after the visit 
of the mission of the International Bank for Reconstruction and 
Development in 1964, and the pressures to collect better demographic 
data increased substantially. Ultimately it was decided to meet the 
many requests by no longer limiting the regular official censuses to the 
non-indigenous population, as had been done since they began in 1921, 
but to record the indigenous population simultaneously with the non-
indigenous population. As censuses of the non-indigenous population 
were traditionally held in conjunction with the Australian censuses, 
June 30, 1966 became the tentative census date. 
Organization and methods 
Characteristically - and perhaps indicative of the scepticism 
existing in various quarters - the request to study the feasibility of 
such a combined census did not reach the Commonwealth Bureau of Census 
and Statistics until a year prior to the census. Fortunately the 
Bureau possessed a good deal of methodological expertise and experience 
already through its association with the 1961/62 survey of indigenous 
agriculture. Subsequent operations therefore proceeded relatively 
smoothly, and, in close co-operation with the Bureau of Statistics in 
Papua-New Guinea and various important departments of the Administration, 
a census design was agreed upon. Brewer and Whittington (1969) have 
reviewed the problems encountered and the procedures adopted at 
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different stages of the work in a paper which has also been added as an 
introduction to the Technical Document (Bureau of Census and Statistics 
1970) on the census, In this paper and t he associated document, certain 
matters which are relevant to this and subsequent chapters are treated 
and these will therefore be discussed briefly below. 
It was clear from the beginning that the shortage of suitable census 
personnel would pose the severest restrictions on coverage and census 
design. Consequently, it was decided to distinguish three sectors , and 
to attempt full enumeration only in the Urban Sector and the Rura l non -
Village Sector, which together covered all areas of non-traditional 
living. In the rest of the country, i.e. the Rural Village Sector, a 
10 per cent sample would have to suffice. 
As logistic problems weigh very heavil y in a country as hostile to 
most means of transport as Papua-New Gu inea, it was furthe r evident that 
in the sample area a strong clustering would be necessary and that a 
period of three weeks - and occasionally more - would be required for 
training, travel and enumeration. 
With the help of special stratification cards, which gave information 
on diet, vegetation, altitude, transport, population etc . , for each DDA 
tax census division, the sample sector was formed into 102 strata, each 
containing 20,000 persons on ave rage. But, as not less than three strata 
were formed in each district and some distri cts are rather small, there 
was a good deal of variation in stratum size. Persons possessing local 
knowledge, i.e. in general officers of the Department of District 
Administration, were thereupon asked to subdivide each stratum into 
neighbourhoods containing roughly 1,000 persons each, but again varying 
somewhat in size . From each stratum two neighbourhoods were subsequently 
selected without repl acement and 'with probability of inclusion in the 
sample proportional to size. The measure for size used was the total 
population . . . f r om the latest available D.D .A. Census . .. 1 (Brewer and 
Whittington 1969:153) . The only modification necessary was that certain 
neighbourhoods, although included in the strata, had to be excluded from 
being selected. This was essentially because DDA data were eithe r non-
existent or extremely incomplete, which meant in general also that they 
were so remote or had only been contacted so recently that enumeration 
was hardly feasible . The total population in neighbourhoods of this 
type was estimated to be ab out 20,000. Exclusion was achieved by 
simply rejecting the selection for a stratum if its consequence was to 
include one of these n~ighbourhoods in the sample. Brewer and 
Whittington consider the influence of this modification on the results 
to hav been 'relatively inconsequential' (1969:157) . 
From the field trials it was clear that the Austral ian practice of 
self-enumeration was, as a standard procedure, at best only practicable 
in high-qual ity housing areas and that interview procedures had to be 
75 
employed elsewhere. Two basic census schedules, virtually identical in 
content, were therefore developed: the Householde r 's Schedule for use in 
al l cases where self-enumeration was possible, and the Interview Question-
naire . The trials also indicated that compar a tively little time and 
money could be saved by restricting the schedules to the barest essen-
tials . A very comprehensive series of 23 questions, several of them 
composite questions, was therefore selected for inclusion, and in view 
of the strong need for data of this type, it is perhaps not too surprising 
that the selection was slanted fairly strongly towards the socio-economic 
side . 
Census teams, each consisting of a collector and three inter-
viewers, seemed to provide the best means of approach in the Rural 
Sector; the workload of a team was normally a sing le neighbourhood, but 
could include a plantation, mission station or simil a r area of non-
traditional living. The Department of Education re-arranged its school 
year so that the holiday period coincided with the census period, and 
interviewers were recruited from amongst the indigenous primary school 
teachers and students of institutes of higher education. Patrol officers 
and non-indigenous teachers filled the supervisory role of collector in 
almost all of these teams . 
2. POPULATION SIZE 
Comparison of census and DDAS data 
Table 4.1 compares for each of the territories, regions and districts 
the total indigenous population by sex as estimated in the official census 
with the population reported for '30 June 1966' on the basis of the DOA 
counts. Overall the ODA figure does not exceed the census figure by more 
than 0.9 per cent and it may therefore be concluded that the difference 
is exceedingly small. 1 This conclusion is even more valid if the 
slightly different results of the cross tabulations (males: 1,121,971; 
females : 1,030,995) are used because the difference then amounts to only 
0.8 per cent. However, in reality the difference must have been somewhat 
larger than shown here, because the DOA data relate only in an adminis-
trative sense to the 30th of June. They represent the aggregate totals 
of counts carried out up to well over a year earlier . In the official 
census more than 90 per cent of the enumeration took place in the period 
1 Great discrepancies between administrative censuses and sampl e censuses 
have sometimes been observed. For example, amongst the strata of zone 1 
(North Binoue) in Cameroon the underestimation of the administrative 
census ranged from 16 to 22 per cent and amongst those of zone 2 (South 
Benoue ) from 4 to 10 per cent (Podlewski 1970:4). Much depends in such 
comparisons on the differences in the organisation of the enumerations 
and on whether the results are fully independent . 
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27 June-9 July, and, as great care was taken to enumerate the most 
mobile sections of the population as close to the night of 30 June as 
possible (Brewer and Whittington 1969:159), the official census data 
relate to a point of time at least half a year later, on average, than 
the DDA data. In view of the growth observed in the DDA counts over 
recent years it must therefore be concluded that the real difference 
will have been fractionally more than 0.9 per cent. 
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Still, given the anticipated standard error of about 0.5 per cent 
for the 1966 census estimate (Brewer and Whittington 1969:157) the 
difference may not be significant, and the most striking observations 
remain therefore that the difference is very small and to the 'advantage' 
of the ODA data. The latter is not in line with expectations, because 
the DOA series since 1950 gave the impression that over time some 
persons, in particular young males, might have been lost from the 
de jure village system as a result of urbanization and the like. With 
enumeration largely on a de facto basis and complete in the Urban and 
Rural non-Village Sectors, one would have expected the difference to be 
in the opposite direction, in particular for males. 
Part of the explanation may lie in the definition of indigenous 
used during the 1966 census. This definition was formulated as follows 
(Bureau of Census and Statistics 1970:form 11). 
'An indigenous person' is defined to be an aboriginal native of 
the Territory of Papua and New Guinea or Australia or of any 
island of Polynesia, Melanesia or Micronesia, and includes any 
person who is descended from one or more of the above types of 
aboriginal natives to the extent of more than one half. 
As persons with one indigenous and one non-indigenous parent will, if 
they lived 'after the fashion' of the indigenous popul ati on, normally 
have been included in the Village Books, the above definition would 
ap pear to be somewhat more restrictive. 
Brewer and Whittington hint at a further possibility, when they 
remark that it may have been a mistake to use self-enumeration in high 
quality housing areas (1969:154) . This required heads of households to 
include on the form information on the persons who slept in the 
domestic servants' quarters on census night, and it is quite conceivable 
that their knowledge about guest s and visitors in these quarters was 
less than satisfactory and also that the persons consquently missed were 
predominantly young males. However, the census population still shows 
a marked surplus of males, and too much importance probably should not 
be attached to the possible omission of males. 
Field check on coverage 
Whether other forms of underenumeration occurred cannot be judged 
from the totals in Table 4.1; but in the first instance it does not seem 
very likely. It is, at any rate, rather unlikely th a t such other forms 
of underenumer ation would differ from those th a t might exist in the ODA 
data, because in order to have a check on coverage, photocopies of the 
relevant Village Books were made available to each census team. The 
closeness of the DDA and 1966 census results can almost certainly be 
largely attributed to this, even though the official census was in the 
main a de facto and not a de jure count . 
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The coverage rules for the Rural Village area were based on the 
availability of the Village Books. They are , as taken from Preliminary 
Bulletin No.20 (Bureau of Statistics 1969:4), given in Tabl e 4.2 and 
show that in respect of movements between rural villages, a three month 
period was used when determining the treatment for census purposes. 
Outside the Rur al Village Sector 'every person who spent Census night 
and ever y person who returned on the next morning without having slept 
elsewhere' had to be enumerated . These coverage rules make the 
differences between the DDA and census data on a district or regional 
basis reasonably plausible . For areas with major urban centres or 
considerable pl antation activity - for example the Central District, 
New Britain and Ibouma - the 1966 census results tend to show a surplus 
when comp ared wi th the ODA data, while the opposite tends to hold for 
Table 4 . 2 
Coverage r ules in the Rural Village Sector during the 1966 census 
Persons on this Village Register Persons not on this 
Did not sleep census night Village Register 
on this Village's land but spending census 
Slept this Village's night on this 
Census night on Village 's land 
Type land of another 
rural Village 
of Ul 
-
~ (l) 
Person Ul r::: Ul 00 
Ul ::, 0 
-
LJ Cll Ul LJ 
.,...; Ul .,...; (l) Ul H 
-
Ul 
..c: r::: LJ 00 Cll H (l) Cll 
LJ (l) Cll Cl)H LJ ,,...; OOH 
u LJ H Ul > Ul Cll 
r::: r::: H r::: Ul Cll ..c: H r::: 
0 Ul Cll . ,...; .,...; ,,...; H § ~ H .,...; 
-
H (.) > ..c: .,...; 
LJ (l) 0.. LJ (l) LJ I-, 0 0 > (l) 
..c: 00 (l) Ul (.) 0 E (.) 
00 Cll ~ ,,...; r::: r::: ~ r::: ~ r::: .,...; H § Cll ..c: 0 0 0(") 0 r::: "Cl H (l) LJ "Cl 0 
r::: .,...; 0 Ul LJ LJ r::: LJ LJ LJ 
Ul Cll > LJ r::: Ul 0.. Cll 0.. Ul r::: Ul 
::, H LJ 0 Cll (l) H (l) Cll 0 Cll 
Ul Ul Cll Cll (l) H HH (l) 
r::: Ul .,...; LJ H Ul Ul Ul LJ H 
(l) - ..c: r::: ~ 0.. Ul - Ul I-, 0.. Ul 
u (l) LJ ,,...; r::: (l) LJ ..c: LJ I (l) ..c: LJ 0 (l) LJ ..c: 00 0 H Cll LJ 0 00 LJ O~ H Cll LJ 
LJ Cll LJ LJ . ,...; Ul r::: r::: Cll r::: r::: Ul r::: 
0..H 0.. ..c: Ul "Cl 0 H 0 "Cl "Cl 0 
(l) H (l) 00 Ul Ul r::: E Ul H E Ul r::: Ul r::: E 
H .,...; H .,...; .,...; Cll Cll Cll . ,...; Cll Cll Cll Cll 
Cl) > Cl) r::: E ::CH(") ::c > (") ::C H ::C H (") 
Treat-
rrent for IN OUT IN OUT IN OUT 
census 
I 11rrp oses 
Note: 'On this Village Register' is to be taken to mean 
'on this Village Register, conceptually updated for 
births, deaths and migration as of census night' . 
Source: Bureau of Statistics 1969:4 
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areas of heavy recruitment such as the Sepik and the highlands. However, 
there are clearly exceptions. The low fi gu re for the Morobe District, 
which contains Lae as a major urb an centre, is particul arly puzzling. 
As anticipated standard errors on a district basis were expected to 
remain within 3 per cent of the estimated tot a l popul ation for even the 
smallest districts (Brewer and Whittington 1969:157), this cannot offer 
a satisfactory explanation either . Table 4.3, which shows the resident 
population for each area as a proportion of the population born there, 
provides some further insight . 
Tab le 4.3 
The population resident in each district or region, 
as a percentage of the population born there, 
according to the 1966 censu s 
District/region Males Eemales Total 
Westgulf 91. 2 95 . 2 93 .1 
Central 126.0 104.7 115. 9 
Northmilne 96. 7 98.9 97.7 
Southern Highlands 96 . 3 101.4 98 . 8 
Papua 101. 2 100 . 0 100.7 
Eastern Highlands 92.5 94.9 93.7 
Chimbu 97.1 105.0 100.9 
Western Highlands 100.7 100.6 100.7 
Sepik 93.5 99.7 96.4 
Madang 100.3 100.9 100 .6 
Morobe 96.6 100.5 98.5 
New Britain 116.4 100.9 109 .0 
Ibouma 110 .4 99 . 3 105.2 
New Guinea 99.6 100.0 99.8 
Papua Coastal 105.9 99.7 102.9 
New Guinea Islands 108. 7 99 .7 104 . 4 
Highlands 97.0 100.1 98 .5 
New Guinea Coastal 96 . 1 100.3 98.1 
Papua-New Guinea 100.1 100.0 100.0 
It distinguishes the areas of net inmigration from those with net 
oubnigration . With regard to the male population it is evident that Port 
Moresby in the Central District acts as a magnet, while the flow of 
labourers from the highlands to the New Guinea islands is also apparent. 
The admittedly small flow of females to the highlands is interesting. 
This could be the result of the transfer of administration officials, 
teachers etc., with their families to these areas because of a shortage 
of well - trained people in the local population . The result for males 
in the Morobe District remains somewhat puzzling in view of the 
presence of Lae. 
Nevertheless, there is, prior to inspection of the sex and age 
structure, no reason to assume that the figure of 2 . 15 million is not 
a very satisfactory approximation of the size of Papua-New Guinea's 
total indigenous population. 
3. SEX-AGE DISTRIBUTION 
General aspects 
The distribution of Papua-New Guinea's indigen ous population by 
single years of age is given in Figure 4.1. As this distribution is 
the first one yet available, it is of unusual interest. Chronological 
age means very little to many population groups in Papua-New Guinea. 
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In considerable parts of the highlands almost all adolescent and adult 
persons were born well before government influence and control was 
established, and there an interviewer and respondent do not even have 
certain historical events as a guide in their discussions aimed at 
age-estimation . In other areas, in particular those where missions 
have been operating for a long time, the date of birth of a substantial 
fraction of the population may have been recorded in one or other 
regi s ter , notebook or index card system. But the chances are that this 
infor mation will not be available at the time of a census, and, as 
r ela t ively few persons will know their date of birth, this considerably 
redu c es t he number for whom an accurate date of birth can be elicited 
during a census. Still, it is probably correct to suppose that the 
chance of a person being able to report his accurate date of birth is 
in Papua-New Guinea - and for that matter, elsewhere - somewhat higher 
than the chance of a person being able to state his exact age, and this 
consideration led to the decision to ask 'date of birth' instead of 
' age' during the census. The importance of this decision was probably 
not fully realised at the time it was taken. The consequences for the 
reported age distribution are, at any rate, likely to have come as a 
surprise. As it is, the single-year age distribution can only be 
understood if it is realised that dates of birth were collected in the 
first instance . 
The procedures of date of birth estimation as described by Brewer 
and Whittington (1960:159 ff.) were essentially the same as those that 
have by now been employed - at least in theory - in many censuses of 
underdeveloped countries. Documentary evidence was used when available, 
while lists of notable events, inquiries into family history and the 
like had to yield an estimate in other cases. Two important points 
must , however, be noted. The first is that interviewers were allowed 
to enter dates of birth on the schedules only if exact documentary 
evidence from registers, clinic cards, mission records and the like 
was available. In all other cases, that is in all cases where 
estimation was necessary or the documents were liable to be in error, 
this became the responsibility of the non-indigenous collector. 
Whether these rules were very strictly adhered to is perhaps open 
t o doubt . It is evidently tiresome for a collector to have to go 
through a family history (frequently the best guide in year of birth 
estimation) again just after an interviewer has elicited this 
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information, and then to have to ask some additional questions on 
n o table events before reaching an estimate. He may therefore have been 
temp ted either to give greater freedom in this respect to his best 
interviewers or to make his estimate more superficial than the instruc-
tions intended . Alternatively he may have turned in difficult cases 
to the estimate on the photocopy of the Village Book or Tax Register 
rather more readily than was hoped for. That these photocopies 
containing estimates made several years earlier were available and 
could be used, is the other important point to be noted. 
Where date o f birth has been asked, it is very easy to distinguish 
those cases in which a date and month have been reported as well as a 
year from those in which a year only was entered on the schedule. With 
certain qualifications, all cases of the first type may be considered 
to be accurate while all others may be thought of as representing 
estimates only. The Bureau of Census and Statistics agreed to make this 
distinction at the coding stage, and we are therefore now in the rather 
excepti onal position of being able to state with a fair degree of 
certainty that in Papua-New Gu inea dates of birth had to be estimated 
for 85 per cent of the population . There are therefore strong a priori 
grounds for expecting that the reported age distribution will prove to 
be greatly affected by age errors . 
The distribution by single years of age 
A characteristic of the errors in an age distribution is generally 
the heaping at certain preferred ages, i.e . ages ending in 0, 5, or 2, 
while ages ending in 1 or 9 tend to be avoided. 1 From what has been 
said in the previous section, it will be clear that the heaping at 
certain unit digits of age as shown in Figure 4.1, gives only a faint 
reflection of the misstatements that actually occurred in Papua- ew 
Guinea. Because the census centred on the 30th of Jun~, a t the process-
ing stage the years of birth that were entered on the census forms 
during enumeration were proportioned equally between the two ages they 
could possibl y represent. For example, half of all persons for whom 
1930 had been reported as the year of birth were all o ca ted to age 35 
and half to age 36, thus spreading the preference for the zero digit 
of year of birth to ages ending with digits 5 and 6. Since all years -
with the exception of 1966 - were treated in a similar manner, some 
sort of smoothing, which has resulted in a quite unusual pattern of 
digit preference, has obviously occurred, and this is reflected in 
Figure 4 . 1 
1 Stockwell (1966:248 ff.) tested the hypothesis that people 'tend to 
overreport those digits that are multiples of the divisors of the base 
of the number system .. . ' by a nalysing the age data for a large number 
of countries. The results substantiated the hypothesis . 
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What has further influenced the distribut i on in the fi gure is tha t 
people are more accustomed to estimating a ges tha n to estimating years 
of birth . In an appreciable number of cases the year of birth, as 
entered on the schedule, may therefore in the f i rst place have been 
arrived at by subtracting an estimated a ge from the y ear of the census . 
Thus, a person estimated to be 40 years will have been g iven 1926 as 
the year of birth. And as all persons born in 1926 have been allocated 
to ages 39 and 40, the original preference for the zero di git of age 
has been converted into a preference for di g its 9 and 0. 
In fact, the situation is even more complicated than this. As 
indicated before, for older people collectors were entitled to follow 
the estimated year of birth as g iven in the Village Book or Regi ster. 
This will have been an estimate made some number of ye a rs e a rlier and 
what digit preferences exist in the book from wh i c h i t was taken 
depends essentially on the year in which the book was first compiled. 
Norma McArthur ( 1964:342) found for the South Fore and Gimi, where the 
books were introduced in 1958, marked peaks at years of birth 1938, 1928, 
1918 etc., and a lso to a lesser extent at years ending in O and 2. As 
in the country as a whole there would be a great v a riety of dates of 
first compilation, a compensation of errors must have occurred which 
will have led to some further smoothness in the distribution by single 
years of a ge. 
Nevertheless, from the quite distinct peaks at a ll - and even the 
very young - a ges ending in 5 or 6, the smaller pe a ks centring around 
ages ending in O and the avoidance mainly of a ges endin g in 2, 3 and 4, 
it is evident that the actual errors have been quite substantial . This 
can be demonstrated nicely by making reference to the special cases of 
a ge O and age 10. From the number of persons reported to be under 1 
year of age, it is r a ther obvious that quite a few c h ildren who were 
actually older than hal f a year, though perha ps less than one year old, 
have been given 1966 as their year of birth. Since all those born in 
1966 could only be O years old on the 30th of June, no re-allocation 
took place and with a substantial portion of those born in 1965 being 
added to a g e 0, an exceptionally hi gh peak resulted. This the more so, 
because in turn some children a ged from 18 to 24 months may h ave 
received 1965 as year of birth. The overall effect makes it quite 
impossible to judge whether any under-enumeration of infants, which is 
so common in censuses, did in fact occur in Papua- ew Guinea. Age 10 
is clearly not a preferential age. This, and the numerical strength of 
the ages adjacent to it, reflects the census instruction that questions 
on occupation, qualifications, literacy and the like were only to be 
asked of persons who were, or were deemed to be, 10 years of age or 
older. In doubtful c a ses the interviewers apparentl y favoured the 
abbreviated schedule. 
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The distr ibuti on by age groups 
The preference shown for certain terminal digi t s in the years of 
birth ha s l e d to net transfers of persons across the boundaries of some 
five-yea r age gr oups, thus causing the typical distortion of age groups 
a lterna ting i n si ze over part of the age range (Table 4.4) . What is of 
particular interest here is that the relationship of dates of birth to 
a ges ha s put t he emphasis on age groups including ages ending in 
5 and 6, thus cr eating an age ratio pattern quite similar to that 
observed i n f r anc ophone African countries . But there the underlying 
cause is r e por ted t o be different, namely the instruction to the inter-
v iewers to av oi d assigning too many people to an age ending in 0 
(van de Walle 1968a:34,38). 
Table 4 . 4 
Proportion of population and s ex ratios (males per 100 females) 
i n e ach five-year age group as reported in the 1966 census~) 
Sex ratio 
Age Males Females (males per 100 females) 
1 2 3 4 
0-4 17.06 17. 35 107 . 0 
5-9 15.12 14.84 110.8 
10- 14 11.05 10.20 117 .8 
15 - 19 8.94 8.64 112. 6 
20-24 7 . 26 7. 72 102.5 
25 -2 9 8.23 8.55 104.7 
30-34 6.56 6.91 103.3 
35- 39 7 . 21 7.64 102.7 
40- 44 5.63 5 . 89 104.0 
45-49 5.34 5.18 112. 2 
50- 54 3.12 3 . 03 112 . 2 
55 - 59 2.25 2.13 114 .9 
60-64 1. 15 .99 125.4 
65 + 1.08 .92 127.6 
Total 100 = 1,121,971 100 = 1,030,995 108.8 
(a) Figures taken from unpublished cross tabulations. 
Figure 4 . 2 compares the average value of the age ratios in a number of 
studies in francophone Africa with the ratios obtained from the 1966 
census and it is quite evident from this that they follow essentially 
t he same pattern . Values above unity occur at ages 25-29, 35-39 etc . 
bu t not at 15-19, while at ages 20-24, 30-34 etc., values lie between 
0 . 90 and 0 . 80 . If the method developed by Myers (1951, 1954) is used 
t o study which form of five-year age grouping would show the least 
distortion , 2-6 and 7-1 emerge as the best possible combination. The 
calculation shows also that the customary five-year age grouping used 
above is, in fact, the worst possible (Table 4.5). It is important to 
note this, because it indicates that the age group 20-24 - which 
r epresents the cohort born during the Second World War - fares badly in 
th is way of grouping. 
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The pattern of age-specific sex ratios that is obtained using the 
usual five-year age groupings, is also illustrated in Table 4.4. The 
pattern has the familiar horizontal-S form, that has been found to be 
associated with sex-differentials in age-misreporting in many countries 
(Henry 1948) . However, although the observed pattern is marked by a 
peak at ages 10-14, a decline towards the centre of the reproductive 
period and again a peak at 65+, it is noteworthy that the value remains 
well above unity in all cases. This may perhaps be seen as an indication 
that the large surplus of males in the population as a whole is unlikely 
to have resulted from a strongly age-specific omission of females during 
the enumeration . 
Table 4.5 
The effect of the preferences for cert ain unit digits of 
age on age grouping; the worst and best pos sible combination(a) 
Group of 
digits 
1 
0 - 4 
5 - 9 
2 - 6 
7 - 1 
Percentage of total blended population 
males females 
2 3 
46.0 
54.0 
50.9 
49.1 
46.5 
53.5 
50.6 
49.4 
(a) Preferences for individual di g its were calculated by the 
method developed by Myers (1951, 1954) and using five decades 
of age starting with age 10 and 20 respectively . 
Systematic distortions 
The basic error pattern. The analysis of the sex-age distribution 
so far, has already revealed the existence of a considerable amount of 
distortion. In the U.N. Secretariat system the distribution has an 
accuracy index of 39 . 5, and would in fact almost qualify as 'quite 
unreliable' (U.N. 1952:77). 
But it is well known that transfers over the boundaries of age 
groups caused by systematic underestimation or over-estimation of the 
ages of persons in certain stages of their life, tend to be much more 
important than those caused by heaping or incidental effects. The 
systematic work by the Princeton group (van de Walle 1966, 1968a; U.N. 
1967b) on age data from tropical Africa and other developing regions, 
has led to the identification of two basic error patterns, i.e. the 
'African-South Asian' and the 'Latin American' pattern, in which the 
causes of distortion seem to be substantially different (U .. 1967b: 
20 ff . ). The 'African-South Asian' pattern appears to be charac-
teristic of censuses in which ages were estimated by the collector or 
interviewer instead of being supplied by the persons themselves .. It 
reflects therefore, presumably the reasoning used by interviewers while 
estimating other person's ages, and the biases in their opinions about 
the 'normal' age at first marriage, the length of birth intervals , the 
relation between age and physical appearance, the population's life 
expectancy at birth, and similar phenomena. In view of the facts that 
in Papua-New Guinea age estimation was the task of t he non-indigenous 
collector and occurred in 85 per cent of the cases, it is not very 
surprising that the presence of the 'African-South Asian' pattern is 
st rongly suggested by analysis of the census age data. 
The characteristics of this pattern of distortions can, as Coale 
and Demeny (U.N.1967b:18) have shown, be demonstrated nicely by 
c omp aring the reported age distribution with stable age distributions 
having a fixed life expectancy at birth but proportions under age 5, 
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10 ... 35, and 40 respectively, corresponding to those actually reported. 
Figure 4.3a shows this comp ar ison for the female popul ation using both 
the cumulative age distribution a nd the distr ibu t ion by five-year 
inter vals. The picture that emerges from the calcul a tion of differences 
and rati o s is essentially similar to that observed in a variety of other 
c ountries, albeit that Papua-New Guinea's 'French' pattern of digit 
prefere nces leads to some individuality. But the cumulative age 
distribution still rises ( relative to the stable one) from age 5 to 
10, from age 25 to 30 and from age 30 to 35 and still falls from age 10 
to 15 and from age 15 to 20. Thus the individuality shows solely in the 
relative amount of rise and fall between the various ages. The male 
distribution resembles the female distribution in essential respects, 
b u t the cumulative proportions reach relative low points at ages 25 and 
35 . 
The war effect. That the deviations of the reported female age 
structure from a stable female a ge structure conform to a well known 
error pattern, strengthen s the fairly weak hypothesis about possible 
quasi-stability of Pa pu a-New Gu inea's age structure . It cautions also 
against immediately causally relating certain idiosyncrasies in the 
reported age distributions to specific events in the past. This is very 
relevant here, because an obvious possibility would be to attribute the 
smallness of the 20 - 24 year age group to the effects of the Second World 
War. It has already been shown that digit preferences have influenced 
the size of this age group considerably, but this does not prove that 
the war has left no mark. It may be, however, that the use of the wa r 
as a ·reference point for age estimation rather than its effect on 
mortality and fertility is what is important here . The question, 'Were 
you born before or after the War?' may have been put innumerable times, 
while the question, 'Were you born during the War?' may never have been 
asked at all . The possible effect of this on the size of the war cohort 
can easily be imagined . 
The regions . That the smallness of the 20-24 year age group may 
be largely artificial can be demonstrated to some extent by comparing 
the age distributions reported for the di fferent reg ions with a model 
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stable population. At the same time, this will enable a further 
examination of the male and female distributions and the deviations 
beyond age 40. Figure 4.4 suggests that what is being measured in the 
regional male population distributions is largely the effect of 
migration . The marked difference between the Highlands and New Guinea 
Coastal regions on the one hand and the Papua Coastal and New Guinea 
Island regions on the other suggests that the first two have lost young 
adult males to the second two. The consequences of this are reflected 
in the increased amplitude of the deviations from stability in the areas 
of out-migration and a simultaneous decrease in the areas of in-migration. 
Th is evidence strongly suggests that, in the absence of migration, the 
pattern for males would have been very similar to that now observed for 
females. 
There is relatively little variation in the deviations from 
stability as far as the reported female age distribution is concerned. 
With the exception of age group 30-34 in the Islands region, the 
differences from the stable distribution are always in the same 
direction and they are again strongly indicative of the presence of the 
'African-South Asian' pattern of age distortions. It is remarkable that 
the two region s which are likely to have suffered most during the war, 
i . e . the New Guinea Coastal and Islands regions, take the two opposite 
extremes at age group 20 - 24. It is rather doubtful that the relatively 
low value for the Islands region can be explained in terms of a war 
effect. The arbitrarily chosen stable age distribution is not likely 
to be equally suitable to all of them in view of the quite different 
developmental history of the various regions, and this will also be 
reflected in the ratio at this and all other ages. 
The use of Village Books in age estimation. What is striking in 
both the male and female distributions is the considerable 'surpluses' 
apparent from age group 25 - 29 through to age group 45-49. Although a 
concentration around the centre of the female reproductive period is 
characteristic of the 'African -South Asian' pattern of age errors, 
these 'surplu ses' and the later 'deficits' are somewhat extreme. It is 
evident that the influence of digit preferences is of importance as far 
as the 'surpluses' and 'deficits' in individual age groups are concerned, 
but in respect of the phenomenon as a whole other factors come into play. 
There is first the question of the use, in particular for elderly people, 
o f estimated dates o f birth, as given in the Village Books. 
In all books newly compiled or recompiled after the Second World 
War, i.e. in an overwhelmingly large majority of cases, these estimates 
were made up to 20 years before the census, probably most frequently 
ab out 10 to 15 years earlier. They were made by patrol officers and 
these officers will almost certainly have made the same type of 
sys tematic errors that the collectors (many of whom were patrol officers) 
FI GURE 4, 4: 
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made in the 1966 census . They will have clustered adult s , in particular 
females, round the centre of the reproductive period, and their 
instructions mentioned that females were unlikely to give birth to 
children after age 35! Consequently, females who were about 45 but 
still had young children are likely to have been pushed downward 
considerably in the age scale, and only those obviously very old will 
have been given ages in excess of 50 or 60 . 
But even these ages are likely to have been underestimates . The 
belief that 'indigenous people never grow very old' is widespread, and 
together with a natural tendency to avoid extremes and to adhere to 
what is considered normal, this will have tended to reduce the ages of 
the genuinely old people who are likely to exist even if average life 
expectancy at birth is low. Subsequent mortality will have depleted 
the ranks of the genuinely old, while the passage o f t ime will have 
brought most of those originally estimated to be about 35 to new under-
estimates of from 40 to 50 in 1966. By the same token, 19 year olds 
whose age was estimated to be about 26 one or two decades ago, will now 
appear as 36 or 46 year olds if no new estimate is attempted . The use 
of dates of birth recorded in Village Books is thus likely to yield 
surpluses in a broad age range but few old people . 
It is, secondly, to be expected that, where collectors made 
independent estimates or adjusted those given in the book, they will 
have displayed a similar reluctance to allocate very early years of 
birth. The blending of estimates made at various dates prior to the 
census with those made at the time of the census could therefore be 
mainly responsible for the clustering around the centre of the repro-
ductive period, the numerical strength of the groups aged 35 to 49 and 
the sharp reduction in numbers from age 50 onwards . But as the 
'surpluses' and 'deficits' are measured against a certain model stable 
distribution which may not be fully applicable and, in any case, the 
population is unlikely to be stable, the relative deviations from the 
stable distribution cannot be equated with the absolute deviations from 
the unknown true distribution . 
Evidence pertaining to the suggested error pattern 
From accurate dates of birth . In the analysis of incomplete or 
defective demographic data it is standard practice to use the best 
elements from all available sources for the purposes of adjusting, 
estimating or correcting other items of information . Knowledge on 
accurate dates of birth or ages seems to have been little used in 
correcting age distributions . This is probably largely because the 
additional information is normally not available when age is collected, 
but perhaps also because there is unlikely to be an easily definable 
relationship between the number of persons with an accurate d a te of 
birth at each age and the total numerical streng th a t tha t age . 
At the time of a census the number of persons r e ported with an 
accurate date of birth within a given year of birth would seem to 
depend on: 
(a) the number for whom a date of birth in that year of birth was 
ever recorded in some register, note book, index card system 
etc.; 
(b) the proportion of these who survived to census date· 
' 
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(c) the proportion of the survivors encountered during the census; 
( d ) the proportion of those encountered for whom the originally 
recorded date of birth could still be, and was, established; 
(e) the number of persons for whom a date of birth was not recorded 
but who were nevertheless, though incorrectly, reported as 
having an accurate date of birth within that given year of birth. 
Clearly, this is too complicated to expect a simple relationship. 
Nevertheless, it is useful to pay attention to the information on 
accurate dates of birth while analysing the age structure. 
The main date of birth recordin g agencies in Papu a - New Guinea are 
the missions, t he Department of Health ( on maternal and child health 
clinic cards), the Department of District Administration (data from 
clinic cards etc., entered in the Village Books) and the Local Govern-
ment Councils, while educated parents may occasionally also record the 
event. Pre-war only the missions were active in this field. They were 
forced to interrupt their work to a great extent during the war, but 
afterwards mission activities expanded continuously. At the same time 
the other agencies entered the field successively, and there is every 
indicat ion that their ac tivities also covered an ever increasing 
proportion of the population. The se developments lead to the expec-
tation that the number for whom an accurate date has been reported in 
the census will show a substantial and persistent increase for the 
post-war period, while the pre-war number is likely to be limited. 
Table 4 . 6 confirms this expectation and shows some very interesting 
sex differentials in the 10-24 years age interval . The proportion 
having an accurate date of birth is, however, always less than 5 per 
cent for age groups above 20-24. It seems best therefore to limit the 
'age accurately known' approach to the population under 25, and to 
employ the data on 'age estimated by collector' when looking at the 
population over a ll ages. 
Figure 4 .5 follows the latter approach by showing the proportionate 
distribution by sing le years o f age for both the male and female 
populations with age estimated by the collector. The graph demonstrates 
to what years o f birth the collectors have allocated the persons for 
whom they had to make an estimate, and it is fairly obvious that they 
did not favour ages from 10 to 24 but thought quite a l arge numbe r of 
people belonged to the 3 to 10 and 25 to 45 age intervals . 
Table 4.6 
The population with age accurately known a s a 
proportion of the total reported popul at ion 
in each five-year age group, by sex , in percentages 
Age Males Females 
1 2 3 
0-4 44.59 44 .14 
5-9 23.43 23. 76 
10- 14 15. 73 17. 25 
15 - 19 9.93 12 . 49 
20-24 5.57 4.47 
25-29 4 . 52 3.43 
30-34 3.68 3 .1 6 
35-39 2. 74 2 .17 
40-44 2.64 2 . 15 
45-49 2. 17 1. 70 
50-54 2.51 2 . 07 
55-59 2.18 1. 63 
60-64 2.53 1. 63 
65 + 2.14 1. 29 
Total 15.43 15 . 39 
It is interesting to compare these distributions with those of the 
males and females whose date of birth was accurately known and were 
younger th an 25. Figures 4 .6a and b give these distributions and make 
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a distinction between persons recorded in the Urban (including Rur a l 
non-Village) and Rural Village Sectors. All distributions are evidently 
fairly smooth and as whatever perturbations exist seem to have their 
origin in the sampled Rural Village Sector, it is possible that they do 
not represent more than sample variations , even though it may seem that 
certain even ages have been sligh tly favoured . Suitably graduated the 
curves o f males and females with age accurately known will display a 
ver y rapid and regular increase from age 24 to the youngest ages, which 
is entirely in accordance with expectation . We have just argued that 
there must be a close, though probably complex, relationship between the 
number of persons at each age with an age accurately known and the total 
popul ation at each age . If this relationship were known it would be a 
simple matter to generate the curve s for the total population from those 
with age accurately known, and to correct by this method the reported 
age distribu tion. But even where the exact relationship is not known 
it can be argued that it is extremely unlikel y that a smoothly distri-
buted popul ation with age accurately known would be matched by an 
irregularly distributed total population. And since this is exact l y 
what would be the case if the reported totals are taken at face value, 
the reported distribution ot the population with age estimated by the 
collector does not ga in in credibility . Ther e is , as Figure 4 . 7 
illustrates, thus considerable evidence of strong clustering under age 
10 and of avoidance about that age. The present dat a are not equally 
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suitable to demonstrate whether the clustering of estimated dates of 
birth in the 25-44 age interval is also mainly artificial. However a 
comparison with other sources yields some . evidence relating to these 
older ages. 
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Comparison with DDAS data. The most instructive age comparison that 
can be made is with the DDAS data. As noted before, the new Village 
Population Register requires that ages for the population present in 
each village are reported in a number of irregular age groups, i.e. 0, 
1-5, 6-10, 11-15, 16-45 and 46 and over . When going through the reb.lrns, 
officers o f the Bureau of Statistics extracted this information, but, 
as absentees are onl y subdivided into adu lts and children, an adjustment 
was necessary before the age structure of the whole de jure population 
could be arrived at. The officers concerned devised an ingenious 
method f or doing this. Children and adults were equated with the age 
gr oups under 16 and 16 + . Absentee children were thereupon considered 
to be either absent with their mother or absent without their mother . 
An estimate of those absent with mother was for each age group of 
children arrived at by multiplying the number reported present in each 
age group with a factor obtained as the ratio of adult females absent 
to adu lt females present. The remainder was considered to be absent 
without mother and was therefore pro-rated over the age groups 6-10 and 
11 - 15 . Adult absentees were simply pro - rated over the groups 16-45 and 
46 + . 
In view of the generally limited size of the population absent, 
this method seems a sufficiently accurate approximation to allow a 
comparison of the age structure so established with the structure 
report ed in the 1966 census. This comparison is given in Table 4.7 with 
the proportionate DDAS structure applied to the population totals 
obtained from the cross tabulations. 
It is rather striking that the followin g pattern if found virtually 
without exception: in the DDAS data the population aged 0, 1- 5, 6-10 
and 16-45 is smaller than the census population, while at ages 11-15 
and 45 + the DDAS numbers exceed those reported in the census quite 
consider ably. This pattern is fully consistent with opinions expressed 
before in relation to the systematic age distortions in the 1966 census. 
It shows the over-estimation under age 10 and around the centre of the 
reproductive period and the underestimation of children during puberty 
and adolescence and also of the older people . This last as pect is of 
great importance. That the males aged 46+ in the DDAS data exceed 
those in the census by more than 30 per cent could su ggest that the 
pro rata distribution of ab sentee adults was not ideal. But since the 
excess for females is 25 per cent, there is little doubt that indepen-
dent age estimates of older people during the census tended to be too 
low and / or that those taken from the photocopies of the Village Books 
tended to be downgraded before being entered on the schedules. 
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Table 4.8 
The differ ences between the cumulative proportions under 
age 6 , 16 and 46 in the 1966 census and the Department 
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of Di st r i c t Administration (DDAS) data, by districts and regions . 
(C ensus percentage minus DDAS percentage) 
Di stric t/Region 
1 
Westgulf 
Central 
No r thmilne 
Sou t hern Highlands 
Papua 
Eastern Highlands 
Chimbu 
Western Highlands 
Sepik 
Madang 
Mor obe 
New Britain 
Ibouma 
New Guinea 
Papua Coastal 
New Guinea Islands 
Highlands 
New Gu i nea Coastal 
Papua-New Guinea 
Males Females 
Difference in the percentage under age: 
6 16 46 6 16 46 
2 3 4 5 6 7 
3.48 
0.60 
3 . 65 
2.90 
2. 77 
3.66 
4 . 57 
4 . 30 
4.09 
3.90 
3.24 
-0.65 
-1. 31 
3.05 
2.04 
0.34 
3.90 
3.76 
2.94 
3.10 
-0.67 
6 . 07 
3.59 
3 . 07 
4 . 40 
7.14 
3 .11 
5.09 
5.15 
6.19 
-3 . 62 
- 4.42 
3.27 
1.82 
-1.43 
4 . 33 
5.45 
3 . 21 
4 .16 
9.08 
2.28 
1. 26 
3.92 
4.94 
4.22 
4.58 
1. 73 
2.31 
2.48 
5.08 
3.63 
3.62 
6 . 46 
3.50 
3.93 
2.11 
3 . 73 
2 . 12 
3 . 17 
1. 61 
1.46 
1. 97 
2.36 
2.04 
3 . 09 
2 . 02 
2.6 9 
1.03 
1. 75 
2.48 
2.15 
2.45 
1. 90 
2.34 
1.84 
2 . 09 
-0.52 
4.34 
1. 62 
0.89 
1.42 
0.86 
1. 55 
1.57 
0 .18 
2 .11 
0.73 
0.99 
1.16 
1.00 
1.88 
1.00 
1. 24 
0.83 
1.11 
2.87 
4.51 
0 . 94 
2.08 
2 . 44 
3.56 
3. 72 
6.0 1 
1. 66 
1.51 
0.47 
2.84 
3.81 
3.04 
3.64 
2.32 
4.06 
1. 21 
2 . 88 
Comparing also the cumulative age distributions on a district or 
regi onal basis, strongly gives the impression that the DDAS age dis-
t r ibution is rather 'older' than the reported census distribution. 
Table 4 . 8 shows for males and females the difference between the cumu-
lative DDAS proportions under age 6, 16 and 46 and the same cumulative 
proportions in the census data. It must be noted here that 'ages' will 
in the DDAS data normally have been arrived at by subtracting the year 
o f birth from the year of census. This will, as patrols take place 
throughout each census year, have tended to reduce the proportion under 
each age s omewhat below its real level. This is particularly relevant 
at the younger ages, and the proportions of females under age 16 in the 
population as a whole are with 43.05 per cent in the DDAS count and 
44 . 16 in the census therefore probably reasonably well in agreement . 
Comparison with other sources. There are two further ways by which 
additional evidence about age error patterns can be obtained. The first 
consists of comparing the results obtained during the agricultural 
(Bureau o f Statistics 1963) and epidemiological (Vines 1968) sample 
enq uiries with the census figures; the second of analysing the age data 
for a few small population groups. These sets of age data have in 
common , with one or two exceptions, that they all go ultimately back to 
dates of birth estimated in the Village Books although changes may have 
been made and 'follow-up ' information may have been added. This 
lar gely determines their characteristics. 
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The cumulative age distributions in the sample enquiries are shown 
against the census distribution in Table 4.9. Sampling variation is of 
great importance here, but the proportion under age five tends to be 
rather high again in the census, while there is similarly an indication 
that the proportion under age 40 or 45 may be exaggerated. Further, 
while for males the proportion under age 15 seems rather variable, it 
is fairly consistent for females. 
The characteristics of the female age distributions reported for 
certain small areas are illustrated in Figure 4.8. The population 
groups depicted number only 2,500-4,000 persons in the cases of 
Anguganak, Kiriwina, Bayier Valley (Kyaka Enga) and the Breri of the 
Lower Ramu. The other populations considered are larger with the New 
Britain figure reaching 25,000. With the exception of the last group, 
for which original data were collected at the time, the sets rely, as 
indicated, essentially on ODA records. Although they have a common 
error pattern, the deviations now showing depend largely on the date of 
first compilation of the Village Books from which they were taken. The 
horizontal shift of the clustering round the centre of the reproductive 
period is easil y recognizable if dates of publication, collection and 
original compilation are taken into account. In the case of the Breri 
a further illustration of this phenomenon is possible with the help of 
the recorded age specific fertility rates over 1962-68. These are 
reported to show the following values per 1,000 females for age intervals 
35-39 and above (Stanhope 1970:32). 
Age grou p Rate 
35-39 326 
40-44 164 
45-49 135 
50-54 23 
Since the Village Books in this a rea date from 1951 and later, it is 
evident that the ages of quite a few women must at that time have been 
g reatly over-estimated . 
4 . MARITAL STATUS 
Marriage in New Guinea 
The pattern of age distortions as diagnosed in the previous secticns 
is strongly influenced by the presumably rather universal tendency to 
over-estimate the age of married adolescents or y oung adults. Being 
married, and especially being married and having a child, makes a 
person almost automatically several years older than what the inter-
viewer may think to be the 'normal age' at first marriage, and a 
considerable bias is likely to be introduced. 
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FIGURE 4,8: THE RATIO OF THE REPQR'.CED FEMALE P;E;RCENTAGE AGE 
DISTRIBUTIONS OF FIVE SMALL PAPUA-NEW GUINEA 
POPULATION GROUPS TO A WEST-MODEL FE 1ALE STABLE 
AGE DISTRIBUTION WITH A LIFE EXPECTANCY AT BIRTH 
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Area Date of Date of Date of Author 
Original Compilation** Publication 
Collection* 
New Britain 1952-54 1952-54 1955 McArthur 
Anguganak 1961 1961++ 1968 Sturt and Stanhope 
Bayier Valley 1951+ 1963++ 1969 Becroft et al. 
Kiriwina 1946+ 1962++ 1969 Stanhope 
Breri 1950+ 1962++ 1970 Stanhope 
* relates to date at which the original a ge estimates underlying 
part of the reported structure were made:+ means observations 
continued. 
** relates to date at which the published data were extracted from 
the original sources which had been kept up t o date by patrollinp;. 
In cases marked++ there was a further period of observation and 
adjustment through registration of births and deaths. 
W2 
The reported marital status distribution by age as shown in Table 
4.10 can therefore not be taken at face value But there are further 
uncertainties involved . From the intensive studies of kinship and 
marriage made for a considerable number of New Guinean societies, it 
is well known that marr i age is not always a clearly defined event. 
Althoug h there is a great deal of variation in the customary way of 
selecting marriage partners, the rules pertaining to betrothal, the 
behaviour of the bride-giving group etc., marriage is almost always a 
matter which concerns groups of r elatives and requires protracted 
negotiations (Glasse and Meggitt 1969) . Indirect exchange of brides 
with the payment of a bridegift was probab l y the most frequent form of 
marri age a rrangement tradi tionally . Nowadays, the emphasis seems to be 
strong ly on the brideprice, but this may be more because exhorbitant 
amount s - in excess of $3,000 - a re sometimes quoted and attempt s to 
put a ceiling to them a ppe a r numerous . Since the payment of the g ift, 
or the exch a n ge o f g ifts, tends to take place over a period of time 
there can be doubt as to the exact stage at which a marriage has become 
established. In the onl y demographic study in which detailed in formation 
on various aspects o f marri age was collected for New Guinean population 
group s o f reasonab le size, it was f ound for example, that a number of 
women on the Schouten Islands ma int ained that they married when they 
were well under 10 years of age (G roenewegen and van de Kaa 1964-67 , 
V:99). There, a custom called 'kawin piara' existed, whereby a very 
y oung g irl would move over to the h ouse o f her (fu ture) husband in 
order to be looked after by his parents . F rom then onward she was 
socially undoubted ly a 'ma rrie d woman' even though the consummation of 
t he marriage would not take place for some time. Somewhat similar 
arrangements exist elsewhere, for example, amongst the Daribi of the 
Central Highlands (Wagner 1969:70) . 
In the 1966 census these po ssibilities were reco gnized and in 
cases where there was uncertainty in the person's own mind as to 
whether a marriage had been established, only those where cohabitation 
had commenced were to be r egarded as such . For marr ied males the 
number of wives had to be stated, but in all other respects the 
questions on marital status conformed with those in a census of a 
developed country. Five marital status categories were distinguished , 
i.e. never married, married, permanently separated, widowed and divorced. 
No elaborate definit i ons specifying each conjuga l condi tion were 
provided, but it may perhaps be inferred that the essential idea was to 
follow the Nat ive Regulations in considering each arrangement which 
under the customs o f the particular group or tribe constituted a marriage, 
as such (Bure a u of Statistics 1969:17) . The way in which a person 's 
last marri age ended determined the conjuga l conditions widowed and 
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divorced . Although the difference between a divorce and a permanent 
separation may reflect a time element or a stage in negotiations, it is 
somewhat uncertain whether the distinction has great validity. It may 
therefore be better to group them together as in Table 4 . 10 and thus 
create four categories which seem quite meaningful given the virtual 
absence o f free unions or stable unions not qualifying as marriages in 
New Guinean societies (Gr oenewe gen and van de Kaa 1964-67,III:61 ff.). 
Age and marital status 
The propor tions in the different marital status categories as given 
in Tab le 4.10 resemble those of several countries in tropical Africa 
closely. The use of Western census taking techniques and concepts may, 
as van de Walle (1969: 2) suggests, have contributed to this uniformity 
in results for different societies, but it reflect s perhaps mainly that 
marri age tends to be universal for females, and nearly so for males. 
The proportion never married is in the order of 1 per cent for females 
over 34 and well under 5 per cent for males over 44 years of age . 
Unde r age 45 the proportion married in each age group of females exceeds 
that for males but at older ages this is certainly not so. Whereas the 
proportion of married males does not fall below 50 per cent at any age 
afte r age 25, amongst femal es widows a re pronouncedly in the majority 
at ages 60 and over . 
Althou gh the proportions divorced and permanently separated are 
seldom mor e than 1 per cent for females and remain below ab out 2 per 
cent for males, this does not necessarily mean that marriage is very 
stable. In the six areas investigated in detail in West Irian, the 
proportions divorced were similarly low, but in four areas the propor-
tion of ever married males aged 30-44 who had ended the last ended 
marriage by divorce ranged from 7 to 13 per cent . Divorce accounted 
in fact for from 31 to 76 per cent of all last ended marriages of these 
males (Groenewegen and van de Kaa 1964-67,V:lll) . The present data 
cannot yield any insight into the stability or frequency of marriage. 
As no district results by age have been tabulated, nuptiality 
differences between districts can only be studied in terms of differences 
in the proportions of the population in each marital status category. 
These show that in the female population the proportion married exceeds 
the proportion never married in all highland districts, while the 
opposite is the case in all other districts. The range in the reported 
proportions never married is considerable, i.e. from 44 . 2 per cent in 
Chimbu to 57.3 per cent in New Britain. A great part of the district 
differences is, as one would expect, attributable to differences in age 
structure. Indirect standardization, with the proportions never married 
at each age in the total populati on as the standard, narrows the range 
from 46.5 per cent in the Southern Highlands to 54 . 9 per cent in the 
Morobe District, but the proportion in the Hi ghland region as a whole 
10 5 
remains below that in other regions (Table 4.11) . Some difference in 
the age at first marriage between regions and districts could well exist, 
but it should be kept in mind that marital status has a powerful 
influence in age estimation, that enumerators may have had preconceived 
ideas about the 'normal' age at marriage in a region, and that there may 
be ambiguity about a person's marital status . 
Table 4 . 11 
The proportions never married and married 
as repor ted in the 1966 census , by districts 
and regions, in percentages 
Males Females 
District/Region never never 
married married married married 
1 2 3 4 5 
We stgulf 61. 9 35 . 2 48 . 8 45 .1 
Central 65 . 6 30 . 8 56.1 39 . 5 
Northmilne 60 . 3 35 . 2 51. 6 40.6 
Southern Highlands 59.2 37.2 44 . 9 48 . 6 
Papua 61. 6 34.7 49 . 8 43 . 9 
Eastern Highlands 57 . 8 39.8 47 . 1 48 . 6 
Chimbu 53 . 3 42.3 44 . 2 51.5 
Weste rn High l ands 57.3 39 . 2 45 . 4 50 .1 
Sepik 57 . 6 37.9 48 .7 45 . 9 
Madang 60.4 35.1 48.3 43 . 4 
Mor obe 63.6 33.8 53.6 37 . 2 
New Britain 66.9 30.5 57 . 3 37.1 
Ibouma 61. 9 33.8 53.3 39.7 
New Guinea 59 . 5 36.9 49 . 2 44 . 9 
Papu a Coastal 63.8 32.8 53.0 41. 7 
New Guinea Islands 63.0 33 . 1 53 . 8 39 . 2 
Highlands 5 7. 0 39 . 5 45.5 49 .7 
New Guinea Coastal 60.3 35.9 50.3 42 . 3 
(1) using the proportions in the total popul ation as the 
never married 
indirectly 
standardised 
for age (1) 
6 
48 .1 
50 . 9 
51. 2 
46 .5 
49 . 0 
46 . 9 
48.7 
47 . 5 
48 . 6 
49.7 
54.9 
50.6 
50.2 
49.5 
50.0 
50.5 
47 . 3 
51.0 
standard . 
Migr ation of single males appears to have had some effect on the 
district figures of the male population . In part icular the proportion 
o f never married males in the Central District is high. This is 
indicative of the urbanization that has taken place in this district, 
and o f the d ifferences in marital status distribution between the Rural 
Village and Urban Sectors (Table 4.12) . The urban areas have attracted 
substantial numbers of single males, but sufficient males seem to have 
been accompanied by their wives to raise the proportions of married 
females aged from 15 to 35 years in the Urban Sector to levels well 
above those in the Rural Village Sector . However, selective migrat i on 
is unlikely to be the sole cause of urban-rural differentials. 
Age 
1 
10- 14 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65+ 
Table 4 .12 
The proportions married amongst males and females in 
the Urban , Rural non-Village and Rural Village Sectors 
according to the 1966 census, in percentages 
urban 
2 
• 2 
7 . 3 
29 . 7 
53.5 
68 .0 
74.4 
77. 5 
77 .3 
72. 3 
71. 2 
74 . 9 
55. 7 
Males 
rural 
non-
village 
3 
. 1 
5 . 3 
23 . 5 
45.6 
63 .7 
72 . 5 
77. 9 
74.8 
75.4 
75.9 
66 . 3 
58.6 
rural 
village 
4 
. 1 
8 . 1 
50.4 
78.7 
8 7 .8 
88 .1 
88.5 
86.0 
80.4 
78.1 
71. 9 
62.6 
urban 
5 
1.4 
47 .4 
88. 5 
94 . 2 
95 . 4 
92 . 6 
87 . 5 
80.8 
73.1 
63.6 
62 . 8 
43.0 
Females 
rural 
non-
village 
6 
1.0 
32 . 2 
82.5 
92.5 
93.1 
92.1 
87 . 9 
76 . 6 
64.1 
57 . 4 
51. 2 
42.9 
Polygyny and age at marriage 
rural 
village 
7 
1.5 
37 . 9 
83 . 3 
92 . 8 
93 . 1 
91.1 
88 . 6 
78.7 
71. 5 
57.6 
43.6 
33.4 
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Tab le 4 .10 shows that whereas 36.27 per cent of the total male 
population was returned as married, the proportion of married females 
reached 44 .64 per cent. Taking the sex ratio of the population into 
44 . 64 
account, this yields a general index of polygyny of (16. 27 ) x 1.088=113 
females per 100 males. A very slightly different result (i.e. 112+ 
females per 100 males) is obtained if the figures in Table 4.13 are used. 
This may be the effect of sampling variation but will also reflect that 
more indigenous females are married to non-indigenous males than 
indigenous males to non-indigenous females . Two other indices of 
pol ygyny, as van de Walle (1968b, 1969) has pointed out, can normally 
be calculated from census data. The index of intensity or the number of 
wives per polygynist , amounts in Papua- ew Guinea to 2.25 according to 
the same table, while the incidence of polygamy can be established at 
10 pol ygynis s per 100 married men . All results indicate that polygyny 
is not so frequent in Papua-New Guinea as in various countries of 
tropical Africa where incidences of from 12 to 40 have been observed 
(van de Walle 1968b:214). 
That no attention has so far been given to the age at first 
marriage is quite deliberate . Van de Walle (1968b:190,203 ff.) who has 
played a leading role in the analysis of tropical African nuptiality 
dat a has shown that calculation of the 'singulate mean age at marriage' 
using Hajnal's (1953:111 ff . ) method is likely to result in an over-
estimation due to age errors, of from one to three years for females 
and possibly mor e for males in these societies . Prior to the correction 
of age errors not more than provisional results, which are likely to be 
maxima, can therefore be given. These a re a singulate mean age at 
marriage for persons marrying under age 50 of 18 , 8 years for females 
and 24 . 3 for males. The values after age correction are discussed in 
Chap ter 7, 
Table 4 . 13 
Married males classified by number of wives 
according to the 1966 census 
No. of wives Married males 
1 2 
1 366,009 
2 33,250 
3 5,371 
4 1,244 
5 371 
6 110 
7 76 
8 30 
9 or more 15 
Total 406,476 
5. CONCLUSIONS 
107 
The analysis of population size and composition undertaken in this 
chapter has shown that the figures so far reported on the size and sex 
ratio of Papua- ew Guinea's population are reasonably well in agreement 
with each other. There is no evidence that sex or age specific under-
enumeration was of any significance during the 1966 census and the 
strong masculinity to which attention was drawn in the previous chapter 
is almost certainly a re a l feature of the population. 
It was further found that the first age distribution reported as 
yet is seriously in error. The error pattern seems to conform closely 
to the 'African-South Asian' pattern and this strengthens the originally 
weak hypothesis of quasi-stability to a considerable extent. It is, 
in particular, relevant that no noticeable war effect was observed and 
that a significant amount of evidence pert a ining to the presence of age 
errors in the census distribution was detected. The most important 
variations on the basic error patte rn that must be noted a re the 
following: 
1 . 'French' digit preferences 
2. Substantial over-estimation at age 0 
3. Strong clustering under age 10 
4 . Very marked underestimation at ages 45 and over . 
As the correction of these errors cannot reasonably be attempted before 
the available dat a on mortality and fertility have been analysed, this 
as pect awaits discussion in Chapter 7. 
Chapter 5 
THE DATA ON MORTALITY 
1 . INTRODUCTION 
The discussion in this and the next chapter will follow the same 
sequence as used in the previous one . That is, attention will first be 
paid to the most important source of information - the 1966 census. 
The results of this analysis will then be put into perspective by 
comparing them with whatever earlier national or regional findings are 
available and relevant . After that the main conclusions will be 
summarised. 
2. CHILDHOOD MORTALITY 
From census data 
Surviving children . Although the Village Books of Papua-New Guinea 
offer much better opportunities to collect information on deaths occur-
ring in a specified period prior to the census than in most other 
developing countries, no such attempts were made in 1966. However, for 
each woman the number of children 'Now living ' and the number 'Born 
alive but now dead' had to be stated, and some insight into the country's 
level of childhood mortality can therefore be gained , Unfortunately the 
information was not collected for male and female children separately, 
and this hampers the analysis considerably . 
Table 5 . 1 
The proportion deceased among the children ever born 
alive to women of each age group and the derived 
probabilities of dying before specified ages 
Age Proportion Probability of dying: deceased group (Di) before age : 
1 2 3 
15-19 .2006 1 
20-24 .1974 2 
25-29 . 2157 3 
30-34 .2350 5 
35-39 .2621 10 
40-44 . 2851 15 
45-49 .3251 20 
50-54 .3336 25 
55-59 .3506 30 
60-64 . 3763 35 
p 1 p 2 
s(x) 
4 
. 198 
.201 
.215 
.238 
.268 
.285 
.325 
.339 
. 356 
.381 
.197 
m 28.5 
Table 5.1 shows for each age group of females in the total population 
the proportion deceased among their live born children as calculated 
108 
109 
from unpublished tabulations. Except for some slight irregularity at 
ages 15-19, which may be associated with age misstatements, the 
proportions tend to increase fairly smoothly with the age of the women . 
If the proportion dead among the children ever born alive to women 
of the i-th five-year age group above age 15 is designated as D., then 
1. 
D
1 
will indicate the value for age group 15-19, o2 the value for age 
group 20-24, and so on. Brass (Brass and Coale 1968:104 ff . ) has 
developed a widely acclaimed method of converting the values of Dl' D2, 
D3' D4, D5' .. . ' D10 to the proportions dying 
before ages 1, 2' 3' 5, 
10, ... ) 35 in a life table population . Column 4 of Table 5 . l shows 
the proportions dying before each age x - q(x) - that resulted from 
calculations using this method. There the interpolation in Brass's 
table of multipliers necessary for the calculations was based on the 
values of P
1
, P
2
, and P
3 
as reported in the census - where Pi denotes 
the mean number of children ever born alive to women of the i-th 
five-year age group, and 15-19 is the first age group taken into 
consider ation. Interpolation in respect of the proportions dead among 
children born to women aged 15-19, 20-24 and 25-29 was effected using 
the ratio of the average parity of women aged 15-19 to the average 
parity of women aged 20-24, i . e. P 1 /P 2 . For all other age groups the 
interpolation was performed using an estimate of the mean age of the 
fertility schedule (m), obtained from the empirical formula, 
m = 2 . 25 P
3
/P
2 
+ 23 . 95 (U . N. 1967b:25) . 
Whether this formula does indeed give a good estimate of the mean 
age of the fertility schedule of Papua-New Guinea's indigenous 
population is not certain. In fact, while the value of m estimated with 
this formula is 28 .5 years, a figure of 29 . 6 years results if a 
standard age pattern of female marital fertility rates (U.N. 1967b:24) 
is used in conjunction with the marital status distribution as reported 
in the census . It is highly likely that the contact with the missions, 
and European cultures in general, has led to a change in the age at 
first marriage (Groenewegen and van de Kaa 1964-67, V:100), and in 
recent years the pattern and level of fertility may well have changed 
somewhat . Since both estimates could be influenced by such changes and 
by errors in age estimation or marital status, and both could possibly 
be correct, a choice between them is to some extent arbitrary . But, 
because information from other Melanesian populations supports the 
former figure more strongly than the latter - see next chapter - the 
use of 28 .5 seems more appropriate. 
When answering questions on children born, younger women have to 
recall fewer events than older women and these events will, moreover 
have happened not very long ago. Analysts assume therefore generally 
that their answers on children born and surviving are of fair 
accuracy. The value obtained for the youngest age group, i . e . 15-19 
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tends to be sensitive to the exact shape of the fertility curve (Brass 
and Coale 1968:111), however, and o1 seems definitely out of line in the 
present data. Because the results for the older groups of females are 
almost certainly affected by recall l a pse and will also have been influenced 
by mortality changes, the usual assumption that the values derived from 
the answers of females aged 20-24, 25-29 and 30-34 come closest to the 
truth is also likely to be valid here. Whether one of these estimates 
should be preferred to the others is difficult to establish. This 
depends on various factors, for example, the extent of recent mortality 
decline and the suitability of P1 /P 2 as a basis for interpolation in 
this particular case. But it depends also on the mortality pattern 
prevailing in the country. And as knowled ge about this pattern is 
important throughout, some investiga tion into this aspect must be made . 
Pattern of childhood mortality. Tab le 5.2 suggests that it makes 
not the slightest difference whether the mortality level indicated by 
the proportion surviving - p ( x) = 1-q(x) - to exact age 2, 3 or 5 is 
used as an indication of the mortality level, if Papua-New Guinea is 
characterised by the West model mortalit y pat tern as identified by Coale 
and Demeny (1966). All values obtained with Brass's standard procedure 
0 1 point to level 11 ( e 042.12 for males, 45.00 years for females) and 
although not necessarily an indication of reliability , this consistency 
is much more pleasing than a fairly wide scatter. The closeness to the 
West model values cannot be considered evidence of the existence of this 
model pattern, partly because the mortality pattern underlying the 
derivation is reported to have been almost identical to the West model 
pattern (Brass and Coale 1968:109) and partly because -some recent 
mortality decline is likely to have occurred . One would therefore 
perhaps expect that the children of the younger females had experienced 
a fractionally lower mortality than those o f the women aged 30-34. On 
this score the North model could be considered to be slightly superior 
particularly beca use the suggestion of declining mortality remains if 
marginally different p(2), p ( 3) and p (5) values are calculated using 
Brass's African mortality pattern (B rass and Coale 1968:114 ) which 
resembles the North reg ional model more closely than the West model. 
A recent su ggestion that somewhat improved estimates of childhood 
mortality can be obtained by a modification of Brass's procedure which 
employs regression on P2 /P3 , rather than interpolation based on P1 /P 2 
or m, is not borne out here. The results obtaine d with the regression 
equations suggested by Sullivan (Page and Coale 1969:5): 
2q0/D 2 = 1.30-0.54 P2 /P3 
3q0/D3 = 1 . 17-0.40 P2 /P3 
5q0/D
4 
= 1.13-0.33 P2 /P3 
1 Since an attempt is ma<le here to test the suitability of model 
patterns, it is assumed initially that the male-fema le mortality 
relationship of the models may also be val id. 
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Table 5.2 
The values of p(2), p(3) and p(5) as estimated from children 
surviving compared with the values at certain mortality levels 
in different sets of model life tables 
Level 
(both sexes) 
1 
Level 10 
Level 11 
Level 12 
Estimated by 
Brass's standard 
procedure 
Level 10 
Level 11 
Level 12 
Estimated using 
Brass's African 
mortality pattern 
Level 11 
Estimated using 
Sullivan's 
modification 
Level 11 
p(2) 
p(3) & 
p(5) 
2 
p(2) 
p(3) 
p(5) 
p(2) 
p(3) 
p(5) 
p(2) 
p(3) 
p(5) 
p(2) 
p(3) 
p(5) 
p(2) 
p(3) 
p(5) 
p(2) 
p(3) 
p(5) 
p(2) 
p(3) 
p(5) 
p(2) 
p(3) 
p(5) 
p(2) 
p(3) 
p(5) 
p(2) 
p(3) 
p(5) 
p(2) 
p(3) 
(5) 
Values 
esti-
mated 
3 
West 
model 
4 
. 77973 
.75990 
.73733 
.80019 
.78220 
.76173 
. 81963 
.80345 
.78503 
North 
model 
5 
Model 
.80090 
, 77391 
. 73834 
.81905 
. 79447 
.76207 
.83621 
.81398 
.78467 
East 
model 
6 
values 
. 74122 
. 72342 
. 71854 
.76501 
. 74904 
.74512 
. 78719 
. 77300 
.75733 
South 
model 
7 
. 76411 
.73342 
. 70795 
. 78178 
. 75431 
. 73151 
.79878 
. 77436 
. 75408 
Ratios of estimated to model values 
.799 
. 785 
.762 
.804 
.785 
.768 
. 796 
. 790 
. 773 
1.02 
1.03 
1.03 
0.999 
1.00 
1.00 
0.975 
o. 977 
o. 971 
1.00 
1.00 
1.01 
0.995 
1.01 
1.01 
0.998 
1.01 
1.03 
0.976 
0.988 
1.00 
0.956 
0.964 
0. 971 
0 . 982 
0.988 
1.01 
0 . 972 
0.994 
1.01 
1.08 
1.08 
1.06 
1.04 
1.05 
1.02 
1.02 
1.02 
1.01 
1.05 
1.05 
1.03 
1.04 
1.05 
1.04 
1.05 
1.07 
1.08 
1.02 
1.04 
1.04 
1.00 
1.01 
1.01 
1.03 
1.04 
1.05 
1.02 
1.05 
1.06 
are also shown in Table 5.2. They appear to be less consistent than the 
two previous sets; the margin between p(2) and p(3) being particularly 
small. The three sets of p(2), p(3) and p(5) values can finally be 
checked against those in Brass's standard African life table (Brass and 
Coale 1968:133) by calculating the p(3) and p(5) values in that model 
pattern which would match the estimated p(2)'s. Table 5.3 shows that 
the estimated proportions surviving to ages 3 and 5 exceed the model 
values in all cases . This could reflect mortality decline as well as 
a not too satisfactory fit of pattern . There is, in conclusion, 
perhaps more reason to accept p(2) rather than p(3) or p(5) as an 
Table 5 . 3 
A comparison of the proportions surviving to ages 2, 3 and 5 
as estimated by different procedures with those in Brass's 
African standard life table 
p(x) Brass's standard Brass ' s African Sullivan's procedure pattern modification 
1 2 3 4 
Estimated values 
p(2) .7994 .8036 . 7959 
p(3) .7852 . 7849 .7901 
p(5) .7580 .7681 . 7726 
Values in Brass's standard African life table 
having the same p(2) (a) 
p(2) . 7994 .8036 .7959 
p(3) . 7725 . 7772 .7693 
p(5) .7493 .7543 .7452 
Ratios 
p (2) 1.00 1.00 1.00 
p(3) l.OZ 1.01 1.03 
p(5) 1.01 1.02 1.04 
(a) Assuming /3 to be 1.00 while o( is obtained from: 
logit p(2) estimated =o( + logit p(2) standard. 
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indication of current childhood mortality, but which mortality pattern 
must be preferred remains unclear . Since it is important to know 
whether Papua-New Guinea is characterised by the African phenomenon of 
e~tremely high toddler mortality or not, further investigations into 
this aspect are necessary. 
Other sources 
Growth and health of children. Two other groups of sources of 
information on childhood mortality in Papua- ew Guinea can be 
distinguished. There are first some writings dealing in a general manner 
with the growth curves and health of children, and there are some quoting 
actual mortality rates for special groups and a few life tables covering 
small areas which do, of course, incorporate childhood figures . 
Several authors have stressed that a low birth weight is one of 
the main characteristics of the new born child in ew Guinea. Scragg 
(1955) analysed the birth wei ghts of two series of births and found the 
mean weight in the Kavieng series (393 live births) to be only 5.86 
pounds and the mean weight in the Rabaul series (1,107 births) to be 
just under 6.5 pounds. These births may have been somewhat selective 
with regard to age of mothers and rank of births, for example, but it 
is nevertheless clear that the average weight is not very much higher 
than the 5.50 pounds employed as the international standard of 
prematurity (U.N. 1954,11 : 11). Van der Hoeven (1956) gives 6.26 and 
6 . 05 pounds as the mean birth weight of 117 and 31 Papuan children born 
in the Biak and Sarmi hospitals (West lrian) respectively. 'As more 
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than 20 per cent of the new born . . . were underweight [i . e . under 2500 
grams or about 5 . 5 pounds] too small and partly anaemic, we called them 
11 unripe" ', he remarks . After analysis of their data, Scragg and also 
Jansen (1962) argue in favour of a lower weight standard for prematurity 
in New Guinea. The lower stillbirth and neonatal mortality rates by 
weight group when compared with rates in corresponding groups amongst 
the new born in England make their case convincing . Nevertheless, 
'immaturity' or 'prematurity' are frequently mentioned as causes of 
death amongst the new born in hospital statistics under the diagnostic 
practices in force at particular times (Biersteker 1959; Biddulph 1962). 
A recent survey on perinatal mortality in five hospitals concludes: 
'Immaturity is a frequently associated factor in perinatal deaths .. . ' 
(Vines and Dudley 1967:24) and of the 187 infant deaths that can be 
classified as endogenous amongst the 903 that occurred in Administration 
hospitals during the year ended 31 March 1964, for example, no less 
than 119 are listed as being due to immaturity. 
The concensus of medical opinion seems to be that the supply of 
breast milk tends to be quite adequate during the first three months of 
life of Papua-New Guinea babies, even in regions which are dietarily 
poor . From the postnatal growth of new born children Oomen (1958:103) 
sometimes gained the impression that the process of breast feeding was 
more efficient than the process of intrauterine feeding. Scragg 
(1955 : 131) reaches a similar conclusion when he states: 'The higher 
weight gain [in New Guinean as compared with English babies] from 
birth to three months must be due in part to the unregimented demand 
feeding 
As far as the situation after the third month is concerned, 
certain reservations are commonly made. A lag or retardation in growth 
becoming evident sometime during infancy has been reported by various 
writers (van der Hoeven 1956; Oomen and Malcolm 1958; Scragg 1955) for 
different areas. From their sometimes very generally formulated remarks 
it would seem as if the New Guinea child enters a very difficult period 
of life after about the third month, which is associated with a 
diminished supply of breast milk, partial weaning and increased suscep-
tibility to infections . 
Selected data. In view of this gene r al discussion it would seem 
possible that Papua-New Guinean infant mortality is characterised by a 
'surmortalitl exog~ne' as defined by Bourge o is-Pichat (1946, 1950, 1951, 
1952) . Unfortunately, there is little information against which this 
can be tested. Accurate figures on the distribution of infant deaths 
by age are, it would seem, only available in relation to those reported 
amongst the first 412 live births occurring over the period 1961-66 
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in the Maternal and Child Health Clinic in Telefomin(van de Kaa 1968, 
unpublished) 1 . Although an extraordinarily high proportion of the 
mothers of these children was nulliparous at the time of enrolment for 
ante-natal care and many lived several days by foot away from the 
clinic, the results conform, as Figure 5.1 shows, quite well to the 
standard pattern. The absence of 'surmortalitt exogene' here does not 
necessarily mean that it is also absent in malarious lowland areas, but 
with an infant mortality rate of 189 ± 19 per 1,000, Telefomin is on 
the other hand certainly not in a privileged position. 
The development of mortality from the end of the first up till the 
end of the fifth year of life has not received a great deal of attention 
so far. Scragg (1957:132) has published 11 up to 15 values for the 
combined island populations he investigated, but as these are said to 
refer to mortality experience from 1928 to 1953, the data must be 
l a r ge ly retrospective . Malcolm (1969:13) claims to have found a clear 
'hump' in mortality at ages 2-3 years in retrospectively collected data 
relating to births before 1958 in the Bundi area, an area for which he 
earlier reported extreme delays in the growth of children (Malcolm 1968). 
However, in prospective data relating to the period after 1962, i.e. 
afte r the beginning of medical services, this 'hump' was absent, and 
hence no well documented case of extreme toddler mortality exists. An 
exception must perhaps be made for the Breri, where a probability of 
dying before age 1 of .141 is matched by a probability of dying between 
ages 1 and 5 of .110 (Stanhope 1970:32). 
The recent p(l) and p(5) values, as published for certain areas 
or estimated from published data for others, are given in Table 5.4. 
As the populations tend to number not more than 2,000-4,000 persons, 
standard errors are quite considerable and in some instances under-
reg istration of events cannot be ruled out completely. But the figures 
nicely illustrate the variation in mor tality within Papua-New Guinea. 
The ratios of p(5) to p(l) suggest a greater resemblance to the West 
model (ratio 90.6 for females at life expectancy 45.00 years) then to 
0 
the North model (89.0 for females at e 0 45.00 years) or Brass's 
African standard (89.3 both sexes). It is perhaps relevant to note 
here that for the three areas - Kiriwina, Bayier Valley and Anguganak, 
for which deaths in the age groups 1-4 are listed by cause, the total 
of 70 deaths is distributed between 25 different causes. Malaria, 
occurring only in Anguganak, is the most important cause with 14 deaths, 
then comes an ill-defined group, 'symptoms' with nine, pneumonia with 
six, and malnutrition and the group, 'accidents', with five deaths each . 
1 Information extracted from records kept by Sister E.M. Crouch of the 
Baptist Mission. 
FIGURE 51 ),: BIOMETRIC ANALYSIS OF lNFANT MORTALITY 
AMONGST THE FIRST 412 CHILDREN OORN ALIVE 
TO MOTHERS WHO ENROLLED FOR ANTE-NATAL 
CARE AT MATERNAL AND CHILD HEAL'lll CLINICS, 
TELEFOMIN 
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Table 5.4 
The proportions surviving to exact ages 1 and 5 
for some small population groups in recent 
Proportions 
Area p(x) surviving to 
exact ages: 
male female 
1 2 3 4 
Kiriwina (a) p(l) 
. ~774 . 9651 
(Island) p(5) . 9625 . 9352 
Bayier Valley (b) p(l) . 94 77 .9432 
(Highlands , middle p(5) .9288 . 9297 
altitude) 
Anguganak (c) p(l) . 9663 . 9364 
(Foothills) p(5) .8892 .861 5 
New Guinea Island ( d) p (1) . 9471 .9460 
Areas p(5) . 9269 .9101 
Breri (e) p(l) .8 590 
(Lowland) p(5) . 7645 
Warn (e) p(l) .7660 
(Foothills) p(5) . 7548 
Oro Bay (e) p(l) . 9530 
(Coastal) p(5) . 9416 
Sources: (a) Stanhope 1969 
(b) Becraft et aL 1969 
(c) Sturt and Stanhope 1968 
(d) Scragg 1967 
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as reported 
years 
As ratios of p(l) 
male female 
5 6 
100 100 
98.5 96 . 9 
100 100 
98 . 0 98 . 6 
100 100 
92.0 92.0 
100 100 
97.9 96. 2 
100 
89 . 0 
100 
98 . 5 
100 
98 . 8 
(e) Stanhope 1970 (figures relate to both sexes). 
Although there are obvious pitfalls in establishing causes of death in 
these societies, the figures are not suggestive of great toddler 
mortality due to the problems of weaning and lack of care that seem to 
be contributing so much to the African pattern (Caldwell and Thomson 
1970). 
3. ADULT MORTALITY 
From reported data for small areas 
A 'composite' life table. The reported proportions surviving amongst 
children born to older mothers in a census are almost invariably affected 
by errors of recall lapse. Mortality beyond childhood will therefore 
first be studied from other information . Two sets of data are relevant 
here, i.e. the life tables reported for certain small areas and the DDAS 
data referred to in earlier chapters. 
Life tables based on observations over periods of four to five 
years from about 1962 onwards have been published for three population 
groups , while the basic data for a group of fou r other areas were 
presented by Scragg to the IUSSP conference in Sydney in 1967. The 
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size of the groups concerned is very small: about 2,500 in Kiriwina 
(Stanhope 1969:42), about 6,000 in the Kyaka Enga of the Bayier Valley 
(Becraft et al. 1969) and roughly 3,500 in Auguganak (Sturt and 
Stanhope 1968:111). The total of the four groups discussed by Scragg 
comprised a population of 4,767 in 1965, made up as follows (Scragg 
1967:562): 
Bougainville District 
New Ireland District 
[Lemankua 
[Solas 
[Tigak 
[Tabar 
708 
1,212 
1,055 
1,792 
The data for all areas grouped together relate therefore to roughly 
16,750 persons, or less than 0 .8 per cent of the total Papua-New Guinean 
population in 1966. The areas have not been selected to be 'represen-
tative' of Papua-New Guinea and are unlikely to be so. They have 
been under observation for the same period of time and there are 
indications that the dat a collected may, moreover, not be of the 
quality. Nevertheless , there is an obvious case for studying the 
combined results, and separate abridged life tables for males and 
females have been constructed to facilitate this. 
not 
same 
From Table 5.5 in which the most relevant life table columns are 
given, it will be seen that the q values calculated from the raw data 
n X 
showed - not surprisingly - a great deal of irregularity. A strong 
smoothing was obviously required, but as the a im was to retain as much 
as possible of the original characteristics at the same time, g raduation 
was limited to the 15-65 age g roup and the smoothed probabilities of 
dying nq'x were obtained using the simple formula: 
q' = t ( q + 2 q + nqx+5 ). In the table for females some smoothed n x n x - 5 n x 
values were subsequently adjusted slightly more by g raphical means. As 
only the data reported by Scragg showed population beyond age 69 for 
both sexes, a fur.ther adjustment was necessary for higher ages. Since 
extension of the smoothed q curve suggested that very few persons 
n X 
would survive beyond age 85, this was assumed to be the case. It may 
be noted that in neither the male nor the female life table was there 
any adjustment of the values of 1q 0 and 4 q 1 as calculated from the 
survivors of registered births, or to the values of 5q 5 and 5q 10 as 
obtained from the raw data. 
Comparison with model tables. Figure 5.2 compares for each sex 
the probabilities of dying in the composite Papua- ew Gu inean life 
table with those in West and orth mod.el life tables having the same 
life expectancy at birth. For females a further comparison is given 
with a series based on Brass's African standard life table, whereby the 
values of~ and/ were obtained from the equations: 
log it p(5) =rA+/3 logit p (5) and log it p(35) =o( +}3logit p (35) , where 
s s 
Age 
0 
1 
5 
1 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70) 
75) 
8 o+) 
0 
1 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70) 
75 ) 
80+ ) 
Table 5.5 
Abridged 'composite' life tables for males and females 
as calculated from observations in a number of small 
Papua-New Guinean population groups 
Observed 
deaths 
2 
14 
11 
13 
12 
10 
21 
20 
15 
19 
32 
31 
43 
37 
9 
16 
9 
4 
9 
10 
19 
13 
31 
33 
41 
39 
50 
39 
18 
3 
. 08155 
.04483 
. 01474 
. 01361 
. 02533 
. 02902 
. 02083 
. 04027 
. 03454 
. 03271 
. 05500 
. 11539 
. 14264 
. 26076 
. 33946 
.07218 
. 03934 
.01602 
. 00955 
. 00628 
.01818 
. 01931 
. 03 777 
. 02259 
.05405 
.07006 
. 11831 
.16921 
. 26151 
.30709 
4 
Females 
.08155 
. 04483 
. 015 
.014 
. 022 
~;( 
. 026 
. 030 ..,., 
. 034 
. 036 
. 040 .., .• 
. 065 
. 107 
. 166 
. 251 
. 339 
. 4 90 ..,.,.., .• 
. 700 ;':-J: 
1 . 000 ,;;', 
Males 
. 07218 
. 03934 
. 016 
. 010 
. 010 
. 015 
. 024 
. 030 
.035 
.050 
. 078 
.119 
. 180 
. 250 
.307 
. 460 ;';-,': 
. 675 ;':;': 
1. 000 ,;:;', 
1 
X 
5 
100,000 
91,845 
8 7, 728 
86,412 
85,202 
83,328 
81,161 
78, 726 
76,049 
73,3 11 
70,379 
65,804 
58, 763 
49,008 
36,707 
24,263 
12,374 
3,712 
100,000 
92, 782 
89,132 
87,706 
86,829 
85,961 
84,672 
82,640 
80,161 
77,355 
73,487 
67,755 
59,692 
48,947 
36,710 
25,440 
13,738 
4,465 
L 
n X 
6 
94,292 
358,734 
435,350 
429,035 
421,325 
411,223 
399, 718 
386,938 
373,400 
359,225 
340,458 
311 , 418 
269,428 
214,288 
152,425 
91,593 
40,2 15 
13 , 254 
94,947 
363,463 
442,095 
436,338 
431,975 
426,583 
418,280 
407,003 
393,790 
377,105 
353,105 
318,618 
271,598 
214,143 
155,375 
97,945 
45,508 
16,296 
T 
X 
7 
5,102,319 
5,008,027 
4,649,293 
4,213,943 
3,784,908 
3,363,583 
2,952,360 
2,552,642 
2,165,704 
1,792,304 
1,433,079 
1,092,621 
781,203 
511,775 
297,487 
145,062 
53,469 
13,254 
5,264,167 
5,169,220 
4,805,757 
4,363,662 
3,927,324 
3,495,349 
3,068,766 
2,650,486 
2,243,483 
1,849,693 
1,472,588 
1,119,483 
800,865 
529,267 
315,124 
159,749 
61,804 
16,296 
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8 
51.02 
54.53 
53.00 
48.77 
44 .42 
40.37 
36 . 38 
32.42 
28.48 
24.45 
20.36 
16.60 
13.29 
10.44 
8.10 
5.98 
4.32 
3 . 57 
52.64 
55. 71 
53.92 
49.75 
45.23 
40.66 
36.24 
32.07 
27.99 
23 . 91 
20.04 
16.52 
13.42 
10.81 
8.58 
6.28 
4.50 
3.65 
1 . Sources of basic data : Scragg 1967; Sturt and Stanhope 1968; Stanhope 
1969; Becraft et al . 1969 . 
* graphically adjusted 
** graphically extrapolated 
Notes : nqx values over the 15-65 age range smoothed by 
nq 
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p(5) and p(35) are the proportions surviving to exact age 5 and 35 
respectively, ands denotes the African standard table. The value of# 
used here was . 986 and had f3 been assumed to be a neutral 1.00, the 
result would have been virtually identical . 
It is evident from the graphs that there is, as far as the female 
population is concerned, relatively good agreement between the observed 
probabilities in the 15- 40 age interval and those in the West and North 
models . The African pattern seems somewhat less satisfactory and tends 
to show lower values over the reproductive ages. Under age 15, the 
observed figures resemble those in the West model table most, but the 
fit is not very good . The observed 4ql and 5q5 values tend to remain 
considerably below the model values, especially when compared with the 
North and African model patterns . This confirms the earlier conclusion 
that there is no indication at all of high toddler mortality, and could 
indicate that mortality remains relatively low in the first years 
thereafter . But the possibility exists, of course, that at least in 
some of the areas not all deaths were noted during the six-monthly 
visits. This would be particularly relevant with regard to the 
probability of dying before reaching age 1, because mortality in the 
first few weeks of life tends to be high and some children may well 
have died before their existence was ever reported. The possible 
occurrence of under - registration is specifically mentioned in relation 
to Kiriwina (Stanhope 1969:42), and although great accuracy is claimed 
for other areas, the extremely low birth rate of 27 per 1,000 population 
reported for the Bayier Valley area and its most peculiar age structure 
(Becroft et al.1969:50,54) must be looked upon with suspicion. 
A very striking feature of the observed probabilities is the 
apparently extremely high mortality beyond age 40 . This is perhaps not 
too surprising. If no persons were estimated to have been older than 
about 60 or 65 when they were first included in the surveys in Kiriwina, 
the Bayier Valley and Anguganak, then nobody can have died at an 'age' 
older than 65 or 70 during the four or five years of observation. 
Since persons whose ages were grossly underestimated will have a much 
greater risk of dying than those actually being of these ages, this 
will tend to inflate the mortality rates over the age intervals 
concerned considerably . In Figure 4.8 it has already been shown that 
the Kiriwina, Anguganak and Bayier Valley age structures are probably 
quite seriously distorted, and, as hinted earlier, 'person years at 
risk' in the 70-74 year age interval are only reported for Bayier males . 
It is also relevant to note here that in the a ge distribution which 
concerns the four groups which Scragg (1967:563) kept under observation 
for almost two decades, and in which 55 per cent of the ages are 
accurately known, persons aged 80-84 do occur. It is thus far from 
certain that the observed high probabilities of dying from age 40 
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onward are anything more than a reflection of errors in age estimation . 
However, it must be acknowledged that the argument can be turned around 
easily so that the high mortality observed can be construed to account 
for the virtual absence of old people in the population, and Brass has 
given some weight to this view by incorporating high mortality at the 
middle ages in his African standard life table (Brass and Coale 1968: 
132) . The matter will probably remain conjectural for some decades to 
come, but from the Papua-New Guinea data presented so far, it must be 
judged that here age errors are of overriding importance . 
The comparison of the probabilities of dying in the male population 
with those in orth and West model life tables having the same life 
expectancy at birth, shows several of the characteristics just discussed 
in relation to the female population . It is again the West model 
pa ttern that appears to fit the observations bes t , but considerable 
differences seem to exist during adolescent and young adult ages . This 
could well reflect that Papua-N ew Guinean young men are less prone to 
die in traffic accidents and are not exposed to the s ame occupationa l 
ha zards as those in the popul a tions from which the models were derived, 
but a firm conclusion to this effect is not wa rranted as yet. 
That the observed proportions surviving conform more to the West 
than to the North or African pattern is also apparent from Fi gure 5.3. 
There the logits of the observed proportions surviving to each age in 
the fem ale popul a tion ha ve been employed to construct a st and a rd sca le, 
and the differences between t hese log its and those in model life tables 
obtained by linear logit transformation of orth and West model tables 
having a life expectancy at birth of 50 . 00 years and of Brass's African 
stand ard table have been plotted against this scale . The logits of the 
observed proportions surviving to a ges 5 and 35 have been used to 
c a lcul a te the values of~ and /J in each case . The interpretation of 
the results is somewhat complica ted by the fact that the deviations 
from the st a ndard reflect both inadequ a cies in the standard as well as 
possible differences in the suitability of the model patterns. But the 
conclusion that the differences between the observed and West model 
va lues can be bridged most easily seems unavoidable . 
Life expectancy . What may finally be observed with regard to the 
constructed composite life tables is that the life expectancy at birth 
for ma les exceeds the life expectancy at birth for females by a little 
over 1 . 5 ye ars . This phenomenon was also, and more strongly apparent 
in the tables published for Anguganak and Kiriwina, while the difference 
in male and female life expect ancies at birth was reported to be 
ne gligible in the case of the Bayier Valley. In view of the strong 
masculinity in Papua-New Guinea discussed in previous ch apters, this 
result is of great interest . It suggests th a t Papua-New Guinea may 
122 
FIGURE 51 3: THE LOOIT DIFFERENCES BETWEEN THE PROPORTIONS SURVIVING TO EACH 
SPECIFIED AGE IN THE COMPOSITE LIFE TABLE FOR FEMALES AND THE 
PROPORTIONS SURVIVING IN THREE CONSTRUCTED TABLES HAVING THE 
SAME LOGITS FOR THE PROPORTIONS SURVIVING TO AGES 5 AND 35, 
BUT CONFORMING TO THE WEST. NORTH AND AFRICAN MORTALITY 
PATTERNS RESPECTIVELY 
.2 
.1 
Derived from: 
- West Model ( 0 e =50.00; ~=.0704. 0 , ~ =1.202) 
--- North Model ( 0 e =50.00; o<. =.1319; 
0 
'=1.132) 
......... Brass' African Standard (oc.=.3317; ,S =. 9856) 
-.3 
-.4 '-------1..,__,jl....&----_._-...... _--~----~~------~ 15 25 35 45 55 65 
Age (Logit standard eoale) 1 5 
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well belong to that group of countries Ceylon, Pakistan, India - for 
which El Badry (1969) found the evidence of higher male than female 
life expectancy at birth to be convincing, 
From DDAS data 
Interpretation. Reference has been made in previous chapters to 
the information on births and deaths that becomes available under the 
Department of District Administration's Village Book system of population 
count ing . It may be recalled that the deaths which come to notice of 
persons listed in the books are to be reported in the following age 
groups 
-
0 , 1- 5, 6-10, 11-15, 16-45 and 46 and over. Although rather 
unusual, the groups are now, at any rate, the same as those in which 
the population age structure is reported, and this is a marked improve-
ment over the situation existing prior to the introduction of the new 
Village Population Register . Nevertheless, great problems of inter-
pretation remain. 
1. Deaths occurring to infants who are born and die in the interval 
between census patrols are not, or very rarely, recorded. 
2. Deaths that come to notice may have occurred at any time during 
the census interval, The interval is sometimes quite long and if 
age at death is in all cases obtained as the difference between 
the year of census and the (estimated) year of birth, ages at 
death will tend to be over-estimated. 
3 . Further, the error made in relation to the estimation of ages at 
death is not the same as the error made in relation to the 
conversion from years of birth to ages for living persons. The 
mean exact age of persons surviving to the second census date 
will be half the duration of the census interval higher than the 
mean exact age of the persons dying, and the relation between 
deaths and population at risk in each age group is thus far from 
perfect . 
4. The assumption commonly used in Papua- ew Guinea that the only 
births and deaths that are missed under the system are those 
occurring to children who are born and also die in the census 
interval is clearly not fully tenable. Because the possible 
influence of the errors on the results seemed marginal then, the 
validity of the assumption was not disputed when it was first 
mentioned in Chapter 3. But it is evident that several other 
kinds of omission of deaths can occur, The underenumeration of 
infants - althou gh probably of unusually limited importance in the 
DDA counts and therefore the 1966 census - cannot be ruled out, 
and this would affect both birth a nd de a th rates. If p a trol 
officers do not question families carefully and explicitly on 
124 
each occasion, the death of some adults may not be detected until 
several patrols have taken place. The name may then be crossed 
out without reporting the case as a death. Moreover, confusion 
about names is frequent. 
5. The duration of the intervals between patrols is almost never 
exactly a year, and when extracting the data, the officers of the 
Bureau of Statistics adjusted the recorded number by a factor 
12 
- - where y denotes the length of the interval in months - to y 
estimate the number over a 12 month period. Although an unavoid-
able solution, it may introduce some bias and requires a good deal 
of care when making comparisons between smaller areas. The longer 
the interval between patrols the more likely is it that deaths are 
missed . Moreover, children born in the interval will on an 
average have been exposed longer to the risk of dying, and the 
amount of under-recording depends therefore not solely on the 
mortality level and pattern but also on the frequency of patrolling . 
In view of all this the interpretation of the reported data is not 
as straightforward as it might initially appear, and as the basic 
data are adjusted at two different stages, the following terminology 
will be used: 'recorded' = the data as collected by the patrol 
officers; 'reported' = the data as presented by the Bureau of 
Statistics; 'observed' = the reported data after the adjustments 
described in the next section. 
Adjustments. The use of the irregular age groupings 0, 1-5, 6-10, 
11 - 15, 16 45 and 46+ is very inconvenient for comparative purposes, 
attempts were therefore made to convert the reported data at our disposal 
to standard age groupings. The following steps were involved: 
1. The reported proportional age distribution of the DDAS data was 
used to distribute the total male and female population obtained 
from the census cross-tabulations pro rat a over the irregular age 
groups. 
2. By applying to these totals in each irregular age group the death 
rates reported for each group, the observed numbers of deaths of 
each age and sex were obtained. 
3 . Using standard techniques (U.N . 1956:16) the population in the 
irregular age groups was thereupon redistributed to create the 
age groups 0-4, 5-9, 10-14, 15-19 and 20-24, while an arbitrary 
adjustment was made in relation to age 45 to form the broad groups 
15-44 and 45+ . 
4. A comparison of the numbers in these regular age groups with the 
numbers reported in the 1966 census showed deviations consistent 
with the diagnosed error pattern in the census (Table 5 . 6). It 
was therefore decided that a reasonable approximation of the DDAS 
population by single years from age 4 to 14 inclusive could be 
arrived at by interpolation using Sprague's multipliers (U . N.1956:68). 
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Table 5.6 
Comparison of DDAS age distribution as estimated for 
regular age groups with the reported census data 
Estimated distri - Ratio of reported Up Ratio of reported 
Age butions based on census distribution cumulative census 
to estimated DDAS to distribution to irregular DDAS groups grouping distribution X 100 DDAS distribution age 
X 100 
males females males females males females 
1 2 3 4 5 6 7 8 
0- 4 170,575 168,016 112. 2 106.5 5 112 . 2 106.5 
5- 9 149,917 139,988 113. 2 109 . 3 10 112 . 6 107.8 
10- 14 130,867 120,544 94.7 87.3 15 107.5 102.0 
15 - 19 115,757 106,640 86. 7 83.5 20 103.2 98.3 
20 24 102,679 94,701 79 . 4 84.0 25 99.6 96. 2 
15-44 490,237 452,516 100.3 103.3 45 103.7 102.7 
45 + 180 375 149 931 80 . 5 84 . 3 
Total 1,121,971 1, 030, 995 100.0 100.0 100.0 100 . 0 
5. The single year distributions over this interval were thereupon 
survived using P values derived from West model life tables level 
0 X 
11 ( e0 males= 42 .11 6 years; females= 45.00 years) to estimate 
the deaths occurring to persons of each age over a one year period. 
An estimate of deaths at ages 6-10 was thereupon obtained by adding 
half of the deaths occurring to persons of ages 5 and 10 to the 
deaths occurring to persons aged 6-9 . 
6. Subsequent adjustment of the estimated deaths to persons of each 
age 4 to 14 inclusive by the ratio of the 'observed deaths 6-10, 
DDAS' to the 'estimated deaths 6-10' yielded numbers of deaths to 
persons of ages 4 to 14 inclusive that were compatible in magnitude 
with the observed DDAS deaths by irregular age groups. 
7 . The combinacion of the age and mortality data so obtained made it 
possible to estimate the DDAS mortality figures for some regular 
age groups and to use these for comparative purposes . It may be 
no ted here that calculations similar to those described under 5 
were also made using level 9 of the West model life tables and 
levels 9 and 11 of the North model tables. The effect of these 
hanges upon the results was insi gnificant. 
Results . Table 5.7 gives a comparison of the ratio of the child-
hood death rates to the death rate at ages 5 and over as observed in 
the DDAS data and as calculated at certain mortality levels in model 
stable populations having the growth rates estimated in Chapter 3 . The 
results confirm in no uncertain manner that infant deaths are grossly 
underestimated in the DDAS data, and the impression is strong that the 
death rate for ages 1-4 is to some extent affected by the same phenomenon. 
This rules out any possibility of using these ratios as an indication 
of mortality pattern . In view of the good use Romaniuk made of these 
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relationships in his study of the Congo (1967:688 ff.), this is rather 
regrettable, but in a more positive approach it may be mentioned that 
the DDAS results at least leave the earlier conc l usions on the pattern 
of childhood mortality unaltered . 
Table 5.7 
A comparison of the ratio of childhood death rates to the 
de ath rate at age 5 and over as observed in the DDAS dat a 
and as calculated at certain mortality levels in model 
stable populations having a specified growth rate 
Ratio 
1 
D. R. 0- 4 
D.R. 5+ 
D.R. 0- 4 
D. R. 5+ 
D.R. 1- 4 
D. R. 5+ 
D. R. 1- 4 
D. R. 5+ 
Level 
2 
10 
11 
10 
11 
10 
11 
10 
11 
DDAS 
3 
1.58 
1.84 
1.42 
1. 58 
West 
Model 
4 
Females 
r=.0235 
5.16 
4.83 
Males 
r= . 0215 
5.40 
5 . 03 
Females 
r=.0235 
2.29 
2 . 13 
Males 
r=.0215 
2 . 12 
1. 98 
North 
Model 
5 
r=.0235 
4.84 
4.57 
r=.0215 
5.00 
4.69 
r= . 0235 
2.59 
2.44 
r= . 0215 
2.48 
2 . 33 
East 
Model 
6 
r= . 0235 
6.56 
6.06 
r=.0215 
7.20 
6.61 
r= . 0235 
2.39 
2 . 17 
r= . 0215 
2.26 
2.06 
South 
Model 
7 
r= . 0235 
6.55 
6.23 
r=.0215 
6.50 
6 . 14 
r= . 0235 
3.64 
3 . 34 
r= . 0215 
3 . 35 
3 . 08 
The unsuitability of the childhood fi gures makes the relationship 
of mortality at ages 5- 9 to the mortality at ages 10 and over probably 
the most sensitive indi cator of the mortality pattern that can be 
obtained from the DDAS data . The death rates for these ages are 
presented in Table 5.8 and again compared with those in certain model 
stable populations. The observed mortality rates at ages 5-9 appear to 
be well in accord with the West model values and also fit the East and 
South models relatively closely. But since the last two models have 
never been shown to be of relevance for developing countries, the main 
observation must be that, whereas the West model seems a good possibility, 
the fit with the Nor th model is ext r emely poor . 
No such unamb i guous statement can be made with r egard to the 
mortality rates at ages 10 and over . The observed rates could, in view 
of the uncertainties about growth rates , mor tality differences between 
the male and female population and the non-stability of the population, 
belong to either pattern . It is therefore mainly the ratio of the 
death rate of age group 5-9 to the death rate at ages 10 and over which 
suggests that the West model mortality pattern sh ould be pr eferr ed . 
Table 5.8 
A comparison of some death rates and ratios between death 
rates at ages 5 and over as observed in DDAS data and as 
calculated at certain mortality levels in model stable 
populations having a specified growth rate 
Rate''' /Ratio 
1 
D. R. 5- 9 
D.R . 10+ 
D. R. 5- 9 
D. R. 10+ 
D. R. 5-9 
D.R . 10+ 
D. R. 5-9 
D.R. 10+ 
Level 
2 
10 
11 
10 
11 
10 
11 
10 
11 
10 
11 
10 
11 
* rates per 1,000 . 
DDAS 
3 
5 . 01 
12. 76 
5.32 
12.07 
.393 
.441 
West 
Model 
4 
Females 
r= . 0235 
6.12 
5 . 61 
13. 82 
13.09 
Males 
r=.0215 
5.91 
5.38 
15 . 05 
14.29 
Females 
.443 
. 429 
Males 
. 393 
.376 
North 
Model 
5 
r=.0235 
11.06 
9. 76 
13.37 
12.67 
r=.0215 
11. 29 
9.93 
14.94 
14.22 
,827 
.770 
. 756 
. 698 
East 
Model 
6 
r= . 0235 
6.37 
5.48 
12.50 
11. 96 
r=,0215 
6.24 
5.31 
13.45 
12.93 
.509 
.458 
.464 
.411 
South 
Model 
7 
127 
r=.0235 
7 .11 
6.22 
12.36 
11. 76 
r=.0215 
6.80 
5.91 
13 .40 
12.90 
.575 
.529 
,507 
.458 
There is not the slightest doubt that the total number of deaths 
reported in the DDAS material is grossly underestimated, Table 5.9 shows 
the death rates for certain broad age groups if the deaths as adjusted by 
the procedure described above are related to the population estimated to 
be of each age on the basis of the DDAS information. As no account is 
taken of time differences the rates are only approximate, but in view 
of so many other uncertainties, this seems hardly significant. The 
overall death rates are calculated at 12 . 4 per 1,000 population for 
males and 12.6 for females. The crucial question is: By what amount 
should these rates be adjusted? 
No simple answer can be given. · Much depends on whether only infant 
deaths have been missed or whether a substantial omission of other 
deaths must also be reckoned with. This in turn is difficult to judge 
in the absence of knowledge about fertility, the real age structure and 
the mortality pattern. It seems best therefore to explore the problem 
from various angles here so as to gain insight which can later be 
integrated with the clues on age errors and the information to be 
presented on fertility in the next chapter. 
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The extent of under-reporting . The problem posed can be approached 
in various ways. From the previous discussions it appeared that the 
West model mortality pattern is more likely to be valid for Papua-New 
Guinea than any other pattern and that mortality level 11 might be 
applicable. Table 5.9 compares for the first three age groups the life 
table death rates for males and females at that level with the observed 
mortality rates and shows the number of deaths that result if the life 
table rates are applied to the population of these ages. The observed 
and life table death rates agree reasonably well over the 5-14 year 
interval, but the differences are very marked at ages 0 4. The under-
estimate of deaths at ages 0 -4 was expected, and as the fit for the 
next two age groups is so close, it may be argued that a good estimate 
of the total number of deaths can be obtained by adding the 'expected' 
deaths under age 15 to the observed deaths at ages 15 and over. A 
slightly different total is obtained if the 'expected' deaths at ages 
0-4 are added to the observed deaths at ages 5 and over . For males 
this would result in 21,147 deaths and for females in 19,171 deaths 
which represent rates of 18.8 and 18.6 per 1,000 respectively. 
What must be noted here, however, is that whereas the observed male 
deaths constitute only 65.6 per cent of the 'expected' total as given 
in Tab e 5.9, this per entage is 67.0 for females. There could be 
several reasons for this difference, but given the way the data have 
been collected it is perhaps more reasonable to expe~t roughly equal 
proportions of under-recording for males and females. The ratios in the 
second approach are not any closer to being equal, and in the light of 
previous discussions the feeling remains that a differential life 
expectancy at birth for males and females is involved. If the male 
life expe tancy at birth exceeds that for females,different 'expected' 
t o tals by sex would result and ratios in closer agreement could well 
occur . 
The difficul t y is that there is little indication as to what the 
difference in life expectancy between males and females should be. 
Table 5 . 10 illustrates that in the West model system of life tables, 
for example, a great number of combinations of male and female mortality 
levels yield a proportion surviving to exact age 2 of about .800 and 
the choice must therefore be somewhat arbitrary. A difference of .50 
year of life expectancy in favour of the males has been employed in 
d d d 1 1 . h. 1 Table 5.11 as an alternative to the stan ar West mo e re at1ons 1p, 
and in order to account for the effect of age structure at the same 
time the two different sets of male and female mortality rates have 
1 If the p(2) value of .799 is assumed to be valid for each sex the 
corresponding life expectancies at birth would be 43.2 years for females 
and 43 . 4 y ears for males in the West model tables. 
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been applied to the five-year age distributi n of males and females as 
reported in the 1966 census. For comparative purposes the findings have 
been summarised to the format of Table 5 . 9. 
Table 5.10 
The combined value of the proportion surviving to exact 
age 2 in West model life tables having various levels of 
mortality for males and females 
Females Males Combined 
Level E(2) Level eC2) E(2) value ;'( 
1 2 3 4 5 
10.0 . 79340 12.0 .80822 . 80099 
10 . 2 .79732 11.8 .80418 .80083 
10 . 3 . 79928 11. 7 .80215 .80075 
10.5 .80320 11.5 . 79811 . 80059 
10 . 6 .80516 11.4 . 79609 . 79956 
10 . 7 . 80712 11.3 .79407 . 80044 
10 . 8 .80908 11. 2 . 79204 . 80035 
11.0 .81300 11.0 .78800 . 80020 
12 . 0 . 83163 10 . 0 .76671 . 79838 
;', Assuming a sex ratio at birth of 105 males per 100 females 
What is rather striking is that the results obtained by using 
mortality level 11 for both males and females are much less satisfactory 
than those where the male life expectancy at birth exceeds that for 
females . In the first situation the observed male and female deaths 
amount to a very dissimilar 63.1 and 72 . 5 per cent of the 'expected' 
numbers respectively, while in the second case these proportions are 
67 . 8 and 67.0 per cent, which is fairly close. The calculated male and 
female death rates also stand in a much more plausible relationship 
then , although they are not likely to be correct because the reported 
census age distribution has been shown to be seriously in error and 
this is refle ted in the number of deaths at each age as calculated. 
Because the population aged 0-4 and 5-9 was over - estimated at the 
census, the deaths attributed to these ages will be over-estimates . 
The same will be true for the 15- 44 age group, whereas the calculated 
number at ages 45 and over will be far too low. This difference in 
distribution of deaths at ages 15 and over becomes quite apparent if 
the figures from Table 5.11 are compared with those given as observed 
in Table 5.9. The total number of deaths at ages 15 and over as 
observed also exceeds the numbers calculated under the assumptions of 
male and female life expectancy at birth as used in the right-hand 
panel of Table 5 . 11. Nevertheless, the impression is very strong that 
under the same mortality conditions the number of deaths at ages 15 and 
over, and possibly also their distribution, could come very close to 
the observed figure if the age distribution is suitably graduated. 
Taking into account the likely over-estimate at the younger ages the 
total number of deaths might well exceed the number now calculated 
somewhat and the total death rates might consequently go up to say, 
about 20 per 1,000. Detailed discussion of this aspect will have to 
await Chapter 7, however. 
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Table 5 .11 
Summary of deaths and death rates as obtained by applying 
to the full male and female 5- year age distribution reported 
in the 1966 census the life table mortality rates of West 
model life tables having different life expectancies at birth 
M Result- Death Result-Census ing M Death n X n X ing 
Age number rates number rates popu - per 
of per per of per groups lation 1 , 000 deaths 1,000 1,000 deaths 1,000 
1 2 3 4 5 6 7 8 
West 0 
Males 
model ea= 42.116 West model Oe o= 43.75 
Q. 4 191,389 62.59 11,979 57 . 62 11,028 
5- 9 169,633 5 . 31 901 4.94 838 
10 14 123 , 968 3 . 84 476 3 . 58 444 
15- 44 491,847 4,557 9 . 27 4,258 8 .66 
45+ 145 , 134 4,163 28.68 3,979 27.42 
Tota 1,121,971 22,076 19.68 20,547 18.31 
5+ 930,582 10,097 10 . 85 9,519 10.23 
lo+ 760,949 9,196 12.08 8,681 11.41 
Females 
West model 0 45 . 00 0 =43 . 25 ea = West model ea 
0- 4 178,875 55.02 9,842 60.05 10,741 
5- 9 153,040 5.51 843 5.97 914 
10- 14 105,204 4.29 451 4.65 489 
15 - 44 467,516 4,020 8.60 4,324 9.25 
45+ 126,360 2,760 21.84 2,905 22.99 
Total 1,030,995 17 , 916 17.38 19,373 18.79 
5+ 852 , 120 8,0 74 9.48 8,632 10.13 
lo+ 699,080 7,231 10 .34 7 ,718 11 .04 
Comparison with 'composite' 1 ife table. Before turning to regional 
m rtality differences there are two further aspects of the data discussed 
so far whi h must be given attention . Not a great deal can be said in 
respect of them, but the questions do arise as to how well the composite 
Papua - New Guinean life table and DDAS mortality characteristics agree, 
and how well the proportions surviving amongst the children ever born 
to the older females follow expectation. 
The 'c mposite' life tables showed probabilities of dying increasing 
very rapidly from about age 45 onward. There are, as indicated, strong 
reasons for believing that a great deal of age error is involved in 
this. Age errors will also affect the deaths recorded in the ODA counts 
and the distribution into deaths aged 15-44 and 45 and over is therefore 
unlikely to be reliable. Since the detailed distribution of these deaths 
is not reported, it is not known whether the deaths at ages 45 and over -
which in the DDAS data are rather more numerous than the deaths at ages 
15-44 - follow an unusual pattern. But it has been shown in Table 5 . 11 
that only a small number of deaths at ages over 44 result from the 
application of West model life table mortality rates to the reported 
census age distributions . This is probably largely because in the 
census so few people were reported at ages that carry a high mortality 
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risk under that model pattern. In fact, if the male and female age 
distributions are supposed to be West model stable age distributions 
with life expectancies at birth of 43.75 and 43.25 years respectively 
and growth rates as estimated in Chapter 3, i.e . . 0215 per year for 
males and . 0235 for females, the resulting numbers of deaths at various 
ages are, if an analogous calculation is made, as follows -
Number of deaths 
Age Males Females 
15-44 4,133 3 , 950 
45+ 6,373 5,131 
Total 22,021 20,948 
5+ 11,716 10,504 
10+ 10,977 9,654 
They are thus remarkably close (especially for females) to the 
observed DDAS deaths as given in Table 5.9 and the distribution of 
deaths at ages over 14 over the broad groups 15-44 and 45+ resembles 
the observations much better than was the case in Table 5.11. 
It is possible to check whether a similar configuration could not 
result from applying death rates based on the composite Papua-New 
Guinean life table to the census age distributions . If /3 is assumed to 
be 1 . 00 ando< is calculated from logit p(5) reported=~ + logit p(5) 
omposite standard, a survivorship curve can be generated which shares 
the proportion surviving to exact age 5 ( . 762) as obtained from the 
census results but follows the 'composite' mortality pattern . M 
n X 
values derived in this way yield 4,477 deaths of females in the 15-44 
age range and 3,534 deaths at ages 45 and over. This distribution does 
not follow the 'observed' one, and it would seem therefore that it is 
the population age distribution which is of paramount importance. 
The proportions dying before exact age 1, 2, 3, 5, 10, 15, .. . , 
35 - q(x) values - as calculated from children born and surviving to 
mothers of all age groups up to 60 - 64 inclusive, are shown in Figure 5.4 
an d they are there compared with the combined male and female proportions 
at level 11 in the West model life tables. As was already clear from 
Table 5.1, there is little suggestion of mortality decline in these 
figures , presumably largely because of the omission of deceased children 
by older females . If the proportions dying before the indicated ages 
are assumed to be applicab1i to the female populations - which is quite 
appropriate in view of the previous findings - and q(l) is ignored, 
then they would, in the West model life tables, represent life 
expe tancies at birth ranging from 41.42 years for q(2) to 43.88 and 
43.75 for q(3) and q(5). This range is rather limited, although not 
exceptionally so (van de Walle and Page 1969:5) and almost certainly 
mis eading as an indication of the extent of mortality change . 
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FIGURE 51 4: COMPARISON OF THE PROPORTIONS DYING BEFORE EACH 
EXACT AGE x AS ESTIMATED FROM THE DATA ON CHILDREN 
q{x) 
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4. URBA - RURAL AND REGIONAL MORTALITY DIFFERE TIALS 
Urban- Rural 
The ensus is the only source of information on urban-rural 
mortality differences . The relevant data are given in Table 5.12. 
They show that the proportion of deceased children amongst those ever 
born alive tends to be lower in the 'Urban' than in the Rural Village 
Sector for women of all ages . What is also clear, however , is that 
the differences between these proportions are much more marked for the 
younger than for the older females . This will largely be an indication 
of the fact that mortality decline - or differential decline - is only 
a relatively recent phenomenon, although certain other matters will be 
involved. Amongst the younger urban females the wives of better 
educated officials will prevail, while the older females may be largely 
those enumerated in urban villages which have become incorporated in 
town areas . It may also be that the older females in the Rural Village 
Sector have omitted more of their dead children than those in urban 
areas, but the small differences at these ages can also be used to argue 
that rural omission was not substantially more important than urban 
omission. 
Age 
group 
1 
15 19 
20 24 
25 - 29 
30- 34 
35 - 39 
40 - 44 
45 - 49 
50 - 54 
55 - 59 
60 - 64 
Table 5.12 
The proportions deceased among the children ever born 
alive o women o f each age group in the Rural Village 
and 'Urban' Sectors and the derived probabilities of 
dying before specified ages 
Proportion 
Probability deceased (Di) Probability 
Rural Rural 
Village 'Urban' of dying Village Sector Sector before age : Sector 
2 3 4 5 
. 2164 . 1232 1 . 215 
. 2095 .1 261 2 .213 
.2241 . 1434 3 .224 
. 2404 .1688 5 . 244 
.2653 .1970 10 . 272 
.2870 . 2291 15 . 287 
. 3263 . 2792 20 . 327 
.3343 . 3057 25 . 340 
. 3510 .3311 30 . 357 
.3766 . 3609 35 .382 
P/P2 .188 28 . 6 
m 
in : 
'Urban' 
Sector 
6 
.119 
.126 
. 142 
.170 
.200 
.227 
. 277 
.308 
.333 
.362 
.224 
28 . 0 
From the data relating to the younge r females, it may be concluded 
that the rural - urban mortality differential is now quite significant . 
It seems that, whereas about 875 per 1,000 of the urban children reach 
exact age 2, only about 785 of rural children do so . The relationship 
between the calculated proportions surviving to exact ages 2 and 5 
follow the West model pattern fairly closely as far as the Rural Sector 
is oncerned, and both suggest an infant mortality rate of about 170 
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per 1,000 children born . For the 'Urban' Sector the relationship is not 
so satisfactory . This may partly he the result of variation due to the 
small size of the sector, but the difference is in a direction suggestive 
of recen t mortality decline . The infant mortality rate of just over 100 
per 1 , 000 , as imp ied by the proportion surviving to exact age 2, may 
th refore have t o be preferred to the about 115 per 1,000 implied by the 
calculated p ( S) . 
Regiona 
From census data . Regional mortality differences can be studied 
with the help o f both the census and the DDAS data. Unpublished census 
tabu ations, detailed enough to calculate p(x) values, using Brass's 
te hn ique, for each district, have been made available . Table 5 . 13 
di splays the results as far as childhood mortality is concerned . At 
this level sampling errors must be expected to become increasingly 
important . But the mean value of p(2) in most districts differs 
nevertheless little from the directly estimated value . In view of the 
fact that mortality decline has presumably been universal, it is perhaps 
remarkable that the directly estimated p(2) exceeds the mean p(2) only 
i n a few cases . The omission of deceased children by the somewhat older 
women wi ll be mainly responsib l e for this and random variation in the 
di rectly estimated value o f p(2) may account for some cases. But since 
p ( 2) values calculated by the Sullivan regression equation differed only 
marginally from those given in the table, and left the ranking of the 
districts entirely unaltered, the influence of this vari a tion may be 
r elat ivel y inconsequential . The use of the mean p(2) will reduce the 
effe t further but will , as the table shows, in general probably 
slight ly over - estimate rather than underestimate the recent mortality 
level. 
Tf proportions surviving to age 5, 10 ... 35 are calculated on a 
district an d regional basis, the suggestion that mortality decline has 
occu rred is fairly strong, even though recall lapse in relation to 
de eased children may have mitigated the evidence of such a trend . 
There are only two districts where the results could indicate mortality 
increase i . e . Westgulf and Chimbu, although it must be said that the 
figures for the highlands as a whole give the impression that decline 
has either been limited or that the omission of deceased children has 
been particularly marked in these relatively unsophisticated areas. 
Another possibility would be, however, that the accelerated opening up 
of the area after the war had initially the effect of increasing 
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mortality but that relativel y rapid mortality decline followed thereafter . 1 
This sequ n ·e could exp ain the Chimbu and Western Highlands data, for 
example, but whether it occurred is conjectural . Table 5 . 14 in which 
the p(S) values that would in the West model system of life tables 
orrespond to the values o p( l 0) , p(l5) •. p(35) are ompared with 
the alculat d p(S) , indicat s further that mortality de line may hav 
been particularly important in the New Guinea Islands region. Whereas 
about 845 per , 000 born will reach exact age 2 now, this was judging 
from th proportion surviving amongst the children ever born to women 
aged 50 "54 at the best 705 at an earlier time . However, as these women 
wer at the peak of their reproductive period during the war , some war 
eff ct might be reflected in this latter figure. 
Table 5 . 14 
The proportion surviving to exact age 5 as estimated by the Brass 
method compared with the proportions surviving to the same age but 
corresponding to the estimated proportions surviving to exact age 
10 , 15 ... 35 in West model life tables 
(directly estimated p(5) = 1 000) 
Dire tly estimated p(5) compared with 
Distri t/R gion co r es2ondin~ to estimated . 
p( 10) e< 15) e<20) 2(25) e<3o) 
1 2 3 4 5 6 
Westgulf 1. 01 5 1. 027 1.028 1.027 1 . 009 
Central .976 . 951 . 965 . 954 .983 
No rthmilne .966 . 964 .959 . 956 . 959 
Southern Highlands .968 .959 .958 . 928 . 969 
Papua .976 .973 .978 . 987 . 987 
Eastern Highlands . 999 1.003 . 982 . 992 1.010 
Chimbu 1. 097 1.134 1.139 1. 222 1.219 
Western Highlands . 976 . 978 .955 . 990 1.017 
Sepik .990 . 989 .943 .954 .981 
Madang . 984 . 989 . 970 . 974 . 993 
Morobe . 988 . 994 . 968 .936 .939 
New Britain . 974 . 962 . 878 .838 . 875 
Ibouma . 977 . 929 .878 .858 .873 
New Guinea .993 . 992 .962 .980 . 995 
Papua Coastal .985 . 974 .980 . 973 .990 
New Guinea Islands . 976 . 957 . 902 . 885 .895 
Highlands 1 . 000 1.006 . 997 1.046 1.061 
New Guinea Coastal . 989 . 993 0 963 .960 .978 
p(5J 
p(35) 
7 
1.063 
.936 
.969 
.994 
1.008 
. 978 
1.179 
1.003 
1.037 
.978 
.994 
.854 
. 864 
. 996 
.991 
. 893 
1.039 
1.020 
From DDAS data For the calculation of certain mortality indi es 
by distri t and region rom DDAS data, a procedure similar to that for 
Papua-New Guinea as a whole was used. But as the main aim was to try 
and adjust the reported deaths for th~ under-registration of deaths 
under age 5 ertain modi ications were adopted. The irregular age 
distribution was onverted to a regular distribution only to the extent 
ne essary to distinguish the age groups 0-4 and 5 and over . Deaths at 
1 It may be pertinent that malaria in the highlands spread as a result 
of in reased movement of people after the area came under administration 
ontrol (Bla k 1955/56:138). Moreover, in the period of indirect 
ontact, the time saving introdu tion of iron axes and other implements 
may have led to an increase in warfare. Salisbury (1962:118) reports 
this phenomenon for the Siane during 1938-19l~5. 
138 
ages 5 and over were obtained by simply subtracting from all reported 
deaths 94.375 per cent of the reported deaths at ages 0-5; the fraction 
94.375 having been calculated from the adjustment made earlier for the 
population as a whole . An estimate of the number of deaths at ages 0-4 
was thereupon arrived at by applying to the estimated population aged 
0-4 for each district and region the West model life table death rate 
which in level corresponded to the mean p(2) value discussed earlier . 
By adding the deaths so estimated to the reported deaths at ages 5 and 
over and relating the total to the populations reported for each 
district and region, revised estimates of the crude male and female 
death ra es were derived . These are given in Table 5.15 together with 
the reported total death rate and the death rate at ages 6 and over. 
Table 5.15 
Mortality rates by districts and regions as estimated from 
DDAS data and employing procedures describe d in the text -
District/Region 
1 
Westgulf 
Central 
Northmilne 
Southern Highlands 
Papua 
Eastern Highlands 
Cl _imbu 
Western High ands 
Sepik 
Madang 
Morobe 
ew Britain 
lbouma 
New Guinea 
Papua Coasta 
New Guinea Islands 
Highlands 
New Guinea Coastal 
DDAS death 
rate 
males 
2 
17.7 
16.2 
13 . 7 
12.9 
14.8 
1 . 8 
9.5 
9.8 
15 .0 
16.2 
12.7 
8.4 
7.0 
11. 5 
15.8 
9.6 
10.9 
14 . 5 
females 
3 
16.0 
17. 3 
13 . 7 
12.5 
14.6 
10.8 
10 .4 
10.4 
15.6 
17.7 
12.9 
7.9 
7 .4 
11.8 
15. 7 
9.5 
11.0 
15.2 
DDAS death 
rate at ages 
6 and over 
males females 
4 5 
17.1 
15 . 5 
12.9 
11.0 
13. 7 
8.7 
7. 9 
8.4 
12 . 3 
16.1 
11.9 
8 4 
6.6 
10.1 
15.2 
9.3 
8 . 9 
13.2 
15.9 
16.8 
13. 9 
11. 3 
14 .1 
8 . 6 
8 . 9 
9 . 4 
13 . 4 
17.6 
12.3 
7.2 
6.9 
10.6 
15.4 
9.2 
9.5 
14.0 
Revised DDAS 
death rate 
males 
6 
23 . 1 
19.6 
17.0 
21.9 
20 .5 
17.6 
17.8 
17.5 
21. 9 
22 . 9 
17.6 
13. 7 
12.4 
18.3 
20.0 
14.0 
18.6 
21.2 
females 
7 
20 . 9 
20 . 0 
17 . 3 
21.3 
19 . 9 
16.8 
18 . 3 
18. 2 
22.3 
23 . 4 
17. 1 
12.1 
l] . 8 
18 .1 
19.4 
13 3 
18.6 
21. 2 
The relationship between the two sets of data. The mortality risks 
at various ages are generally strongly related. It seems thus reasonable 
to expect a close association between the p(2) values as calculated for 
each district from the census data and the death rate of the population 
aged 5 and over , say, as obtained from the DDAS data, provided the age 
distributions are not too different . This last effect is probably not 
of great significance if the comparison is restricted to the female 
population , as has been done in Figure 5.5a. There, the death rate 
of the female population aged 6 and over is plotted against the mean 
value of p(2) for each district. The scatter is wide and no obvious 
relationship suggests itself . If the revised female death rates are 
plotted against the mean p(2) the scatter is a good deal les s (Table 5. IB). 
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FIGURE 5,5: THE RELATIONSHIP EE TWEEN CHILDHOOD MORTALITY 
AS MEASURED BY THE MEAN VALUE OF p(2) 
CALCULATED FROM CENSUS DATA AND MORTALITY 
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The association is still far from linear, however, and as such a 
relationship would materialize if the age distributions were West model 
stable distributions with p(2) values as calculated and proportions 
under age 15, say, as reported, the situation is somewhat puzzling. 
This is especially so because it would seem that three groups of 
districts can be distinguished . The highland districts appear to 
ombine high childhood mortality with low death rates at ages 6 and 
over · the coastal districts relatively low childhood death rates with 
high 'adult' mortality, while mortality in the island districts seems 
low on both counts . 
The existenc~ of these geographical groups makes it difficult to 
dismiss the weakness of the association simply as the result of random 
err ors evertheless, errors are likely to be of great importance and 
they are pro bably mainly confined to the DDAS data . 
What might be the errors affecting the DDAS data? In view of the 
way the information is collected, it is distinctly unattractive to 
consider the under-reporting of deaths at ages 6 and over as a major 
factor, though some omissions may have occurred . But what is quite 
possible is that the parts of each district for which DDAS data were 
available were somewhat atypical and not representative in each case . 
Even th ugh the 'sample size' is generally quite considerable this 
could undeniably be a factor, but it is not very easy to see how this 
c ou d separate the different groups of districts so neatly. If the 
differences between these groups are not genuine it would require 
sy tematic errors to give rise to this phenomenon . Errors of classifi-
cation would fit the situation best . It has already been pointed out 
that 'ages' o f dead and living persons cannot be obtained accurately by 
the reporting officers, and that the errors in relation to deaths are 
not the sam as those made in relation to the population at large . In 
general the ages at death under the system will be over-estimated and 
too many will thus be allocated to 6+, 5+ etc . This would tend to 
inflate the death rate above these ages, and as in the revised estimate 
the cal ulated number of deaths at ages 0 - 4 is fully added to the 
de a ths at ages 5 and over, it would ultimately inflate the overall 
death rate . 
But more important than shifts in the numerator could be shifts 
in the denominator . If too many persons in the DDAS data were assigned 
to ages 6 and over this would tend to deflate the death rate at these 
ages . It would at the same time tend to reduce the population estimated 
to be 0 - 4 years of age because their number is calculated on the basis 
of the numbers reported at ages 0 and 1-5 in the DDAS data , and this 
would consequently cause an underestimation o f deaths at ages 0-4 . As 
these are added to the deaths at ages 5 and over, an underestimation of 
the revised death rate would result . 
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Although the errors of classification just described have opposite 
effects and may operate in all districts, there is no reason to assume 
that they will cancel out or that the balance would be in the same 
direction in all districts . It could well be that errors of the first 
type are more important in the coastal areas, where the dates of births 
o f a substantial proportion of the child population are known accurately, 
wherea s errors in the denominator might weigh more heavily in the 
highl ands, where the proportions with an accurate date of birth are low. 
It may be noted here that the proportions reported under age 6 tend to 
be low in the highlands , especially amongst the Chimbu (Table 5.16), 
and that the differences between DDAS and census proportions under age 
6 are also substantial (Table 4 . 8). Since the DDAS growth rates are at 
the same time reported to be high (Table 3 . 16) the different items of 
information are not very consistent . 
While errors of classification may be mainly responsible for the 
rather weak association between DDAS and mortality indices from the 
census, it must be acknowledged that the environmental differences 
between the high ands and the coastal and island areas are quite marked . 
It would not be surprising therefore if the mortality patterns of the 
various regions were somewhat different. In so far as hospital mortality 
s t a tistics are a guide, it is of interest that in 1964/65 pneumonia 
accounted for 29 per cent of all deaths in the highlands, with dysentery 
and gastro-enteritis contributing 8 and 7 per cent respectively. In 
other regions pneumonia was also the main cause of death, but whereas 
tuberculosis ranked - at 0 . 2 per cent - tenth in the highlands, it was 
the second or third cause on the islands and in the lowlands (Scragg 
1968a : 45). In his sample survey Vines (1968 : 98) obtained, by recall, 
period prevalence rates of certain diseases in the month prior to the 
survey. Fever, headache, and upper respiratory tract infections 
appeared much more prevalent in the Mainland and Island Regions than in 
the Highlands Region, and the highlands seemed to be at an advantage in 
respe t of most other conditions . Differences in recall may have 
influenced the results considerably. It is, moreover, doubtful whether 
they support the suggestion in the DDAS material that the highlands are 
characterized by relatively high childhood mortality and low adult 
mortality . On the other hand, the death rates quoted so far for high-
land areas are remarkably low . The crude death rate among the Kyaka 
Enga of the Baiyer Valley is reported to be only 8 . 3 per 1,000 popu~tion 
(Becraft et al . 1969 : 50) and Vines (1968:61) found a value of 16.1 per 
1 , 000 for the Highlands Region as a whole . There is, however, doubt as 
to the completeness of the follow-up records upon which these rates are 
based , DDA reports for the Gimi area, where patrolling was extremely 
regular, indicated death rates of about 17 . 5 per 1,000 over 1962-66 
even before adjustment for children who were born and died in the census 
i n terval (McArthur, private communication). In this area the real rate 
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is therefore probably well in excess of 20 per thousand . As column 7 in 
Table 5 . 16, which shows the ratio of the proportion deceased amongst the 
children ever born to women aged 20-24 to the proportion deceased amongst 
the children of women aged 45-54, suggests that mortality decline has 
been least dramatic in the highlands, such a level might well be fairly 
general. As an indication of mortality level the results based on the 
census should therefore almost certainly be preferred to the DDAS data. 
The mean value of the proportion surviving to exact age 2 is 
probably the single most important indicator of regional mortality 
differences available . But the ranking of the districts obtained from 
p(2) is not very different from one based upon child/woman ratios 
calculated from the census age distribution or on the revised DDAS 
death rate if this rate is ranked from low to high . In fact, the 
coefficient of concordance (W) between the rankings of these three 
variables is .75, and with the variance ratio (F) at 6 .1 the association 
is clearly highly significant. If the revised DDAS death rate is 
replaced by the DDAS growth rate - without adjustment probably the most 
satisfactory measure reported in the DDAS data - W immediately comes 
down to . 63. However, the association between the rankings remains 
significant. 
The relationshi p with 'developmental' variables. It is of 
considerable interest to compare the ranking of the districts by 
mortality level with their ranking. according to certain 'developmental' 
variables. Columns 2 to 6 of Table 5.16 list a number of these variables. 
In particular the first three reflect the duration and intensity of 
contact to which the population has been exposed fairly truthfully, and 
they have therefore been employed for the comparison in Table 5.17. 
Table 5 . 17 
The ranking of districts according to certain 
mortality and developmental variables 
Variables 
1 
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Ev n simp e inspection of that table suggests that there is a good deal 
f agreement in the rankings . Cal ulation of Spearman's rank correlation 
co ffi ient confirms this (R=.77; t=3 . 8) . If only the mean value of the 
proportion surviving to exact age 2 is employed in the comparison, R 
rea hes a v alue of . 82 , and there is clearly a strong association between 
the evel of mortality in each district and its exposure to Western 
inf u n e . 
Although the assumption of inearity may not always hold and 
aution is required, a good purpose can be served by alculating the 
linear correlation coefficients between the various mortality and 
developmental variables referred to . In respect of figures calculated 
independently from each other , these suggest strongly (Table 5 . 18) that 
the association between the indices derived from the DDAS material and 
the 'developmental ' variables is very weak . It is rather striking that 
there is also little association between the DDAS figures and the values 
of p(2) and that the close relationship of the latter variable with the 
indices relating to devel opment and level of services is confirmed . 
The application of standard age specific mortality rates to the 
reported female census age distributions of the different districts 
reveals that the variation in resulting death rates is very limited if 
New Britain and Ibouma are excluded . It is not likely therefore that 
substantial and real differences in age composition affect the omparisons 
made. 
5 . CONCLUSIONS 
The analysis of the various sorts of mortality data avai able for 
Papua New Guinea has yielded some interesting results . It would appear 
that the following are worth noting : 
1 . The indications are that the West model regional life tables 
des ribe the mortality conditions in the area rather better than 
other model patterns . 
2 . The phenomenon of high toddler mortality, reported to be common in 
tropical Africa, cannot be diagnosed . And, although there is a 
hint that there may be a relatively rapid increase in mortality 
risks after middle age , the evidence is far from convincing . 
3 . What seems more certain is that the male life expectancy at birth 
ex eeds that of females and that values of between 43 and 44 years 
in the five years preceding the 1966 census a re likely for both 
sexes . 
4 The proportions surviving to exact age 2, as calculated for each 
district and region, are highly significantly correlated with 
various developmental variables and they rank the areas therefore 
probably quite satisfactorily according to mortality level . 
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5 . Since the association between the DDAS mortality indices and the 
same variables is rather weak, they are less likely to be reliable 
than the census mortality data. 
6 . Nevertheless, the main problem in the DDAS material appears to be 
in errors of age classification, and if this is so, then it is not 
unreasonable to assume that the total number of deaths of ages 15 
and over as reported in the DDAS data is approximately correct. 
7 . This would, depending on the real age distribution, place the crude 
death rate around 20 per 1,000 population. 
Chapter 6 
THE DATA ON FERTILITY 
1. INTRODUCTION 
If the female rate of natural increase is about 23.5 per 1,000, as 
estimated in Chapter 3, and the crude death rate is in the order of 20 
per 1,000, as seemed likely from evidence considered in the previous 
chapter, then a crude birth rate of 43 or 44 per 1,000 would result for 
this sex. This would place the crude birth rate for the population as a 
whole about half way between 40 and 45 per 1,000 and probably closer to 
45 than 40. This chapter will investigate whether this conclusion is 
confirmed by the variety of information on fertility available for 
Papua-New Guinea. Several alternative estimation procedures will be 
followed, the results tested against data for small areas and briefly 
summarised. 
2. CHILDREN EVER BORN 
Comparison with other Melanesian populations 
Table 6.1 compares the mean number of children ever born to women 
of each age group, as reported in the 1966 census, with similar data 
for two other Melanesian populations, i.e. the New Hebrides and the 
British Solomon Islands Protectorate . The differences between these 
sets of data are striking . Whereas in Papua-New Guinea the mean number 
of children ever born to females by the end of the reproductive period 
Table 6.1 
The mean number of children ever born and surviving per woman 
of each age group in three Melanesian populations 
Age 
1 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 
70+ 
born" surviving" 
2 
.26 
1. 32 
2.68 
3.66 
4.28 
4.52 
4.43 
4.30 
4.23 
4.25 
4.26 
4.31 
3 
. 21 
1.06 
2.10 
2.80 
3.16 
3.23 
2.99 
2.86 
2. 75 
2.65 
2.67 
2 . 56 
New Hebrides (a) 
born 
4 
.13 
1. 24 
3.01 
4 . 68 
5.66 
5.98 
6.28 
6.19 
6.06 
)5. 98 
)5. 15 
surviving 
5 
.12 
1. 09 
2.60 
3.87 
4 . 53 
4.54 
4.57 
4.32 
3 . 94 
3 . 67 
2 . 94 
Solomon Islands 
* born 
6 
.16 
1.30 
2 .86 
4 . 73 
5.50 
6.49 
6.32 
6 . 42 
5.51 
) )5 . 03 
surviving 
7 
.14 
1.09 
2.31 
3 . 69 
4 . 18 
4.63 
4.38 
3.97 
3 . 55 
2.82 
(a) McArthur and Yaxley 1967; New Hebridean population only. 
(b) McArthur 1961 ; Melanesian population only . 
* excluding 'not stated'. 
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does not rise above 4.5, a value of roughly 6.3 is reached in both the 
New Hebrides and the Solomon Islands. 1 
It is difficult to see how such a marked fer il ity di fferen ce 
could occur between Melanesian popula tions all of which are virtually 
free from modern anti-natal practices and have roughly the same level 
of development and medical services . Since the Papua-New Guinean 
figure is unusually low, the information on this population must, if 
the surviving females are not very atypical as regards fertility 
performance, be either substantially in error or very unusual conditions 
must have prevailed when the females concerned passed through their 
reproductive period. This last possibility will be considered first. 
Apparent sterility 
Among selected groups. When describing Papua-New Guinea's demo-
graphic history, mention was made of reports dealing with the existence 
of venereal disease in areas of intensive contact and of great plantation 
activity. In various parts of Africa - in particular the Congo where 
the phenomenon was studied by Romaniuk (1968:222) - low fertility was 
found to be associated with pathological sterility . Does a somewhat 
similar situation exist in Papua-New Guinea? 
It is undeniable that very high proportions of nulliparous women 
have been reported for certain small population groups in Papua-New 
Guinea and West Irian. Of the 11 groups for which the relevant details 
have been collected in a systematic way, at least four show excessively 
high proportions of women aged 30 and over who never bore a child . 
(Table 6.2). But only one of the areas, i.e , Fak-F ak, was selected for 
investigation without prior knowledge about the presence of abnormal 
conditions,whereas the other three were selected specifically because 
venereal disease was known to be widespread (van de Kaa 1967:340). 
Granuloma venereum was introduced into the Marind- and Jeei-Anim 
of South-eastern West Irian about 1904 (Vogel 1965:97) and , as their 
culture was characterized by ritual promiscuity, it had reached formid-
able propor tions before it was brought under control some fifteen years 
later. Research done in the region in 1953 showed very small numbers 
of children ever born amongst females at the end of their reproductive 
period, i.e. about 2.75. But much higher figures were already recorded 
by younger females, almost 4.00 for women aged 30-34, for example, and 
there was every indication that they would ultimately reach a completed 
family size considerably in excess of this (McArthur 1955:605 ff.). 
1 Data published for this area by Brass (1969) indicate a similar level, 
as do the preliminary results of the second population census 
(Gr oen ewegen, private communication). 
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The case of the Mar ind- and Jeei-Anim seems to have been an 
exception in West I r i an. Venereal di s ease was never reported more than 
sporadically for other areas and a l t hough this does not necessarily 
imply that the disea s e was absent, it i s unlikely to have been very 
mani f est. It is i n t eresting i n t his respect that although administration 
of ficials complained abou t s l ow population growth in Fak-Fak (van Milligen 
1949: 18; Vesseur 1950:9, 13) , they did not mention venereal infections as 
a possible cause. And wh i le some disturbance did obviously occur, there 
is even now no dia gnos t ic evidence wh ich would make it possible to attri-
bute the high proportion s of barren f emales in that area definitely to 
the disease group . 
The close proximity of t he Mar ind- and Jeei-Anim to Papua does not 
seem to have led to a sprea di ng of the disease to what is now the 
Western Distric t . Th i s i s probabl y par t l y because the Marind were never 
on the best o f t erms wi th t heir neighbours and partly because that 
district o f Papua is on l y very spar sely populated. Maddocks (1967:49 ff.) 
who reviewed the history of gr anuloma venereum, or donovanosis as he 
prefers to cal l it , in Pa pua r ecently , found that most of the references 
related to t he ea s t ern di s trict s of Papua . Venereal infections ?re 
men tioned wi th s ome regularity , but wi th the exception of an epidemic 
amongst t he Goilala about the end of the Second World War, the incidence 
does not seem to have been very high . 
Scragg (1 95 7) , who i nve s tiga t ed the Ti gak villages and Tabar Island 
in the early 1950s, f ound the mean number of children ever born per woman 
aged 40-49 to be about 3 .5 and 3.1 re spectively. He had little doubt that 
gonorrhoea wa s resp ons ib l e f or the s e l ow averages. As indicated earlier, 
a situat i on resemb ling the one amongs t these two New Ireland groups may 
at the t i me have exi s t ed in some other parts of the New Guinea Islands 
region . It was, however , certainl y not universal. On Buka I s land the 
completed family s i ze a ppeared to be in exce s s of 7. 00 , for example . 
In distric t s an d r e gions . To the extent that proportions of · 
apparently s ter ile women in di ff er ent age groups can be consider ed to 
f orm a s a t i s factory indi cation of the incidence and distribution of 
venereal disea se at different times , the 1966 census data by district 
and region f ollow expec t at i on . Table 6.3 shows that there is a general 
ten dency f or the proport ions of barren women to be lower in the 
h ighl ands t han in other r egions an d thi s agrees well with the differences 
i n developmenta l hi s t ory . Wha t i s perhaps surprising is that the highest 
proport i ons of null iparous women are observed for the eastern districts 
of Papua and not f or the i s land di s tricts of New Guinea. It is the 
Milne Bay Distric t which i s mainly re sponsib l e for the relatively high 
f igures f or the I slands region a s a whole, and the New Britain figures 
are, r emarkabl y enou gh, amongst t he l owe s t observed. Since venereal 
in f ections may have been rather local ised within each district and 
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Table 6.3 
The number of women who have never borne a child per 1,000 women 
of each age group, by district and region 
District/Region Age group of women 15-19 20-24 25-29 30-39 40-49 50-59 6o+ 
1 2 3 4 5 6 7 8 
Westgulf 784 312 152 96 91 78 55 
Central 814 352 114 95 76 132 66 
Northmilne 822 360 137 129 190 252 212 
Southern Highlands 797 269 76 30 30 56 45 
Papua 804 319 114 78 93 146 132 
Eastern Highlands 801 321 106 53 51 38 20 
Chimbu 891 363 99 62 37 31 47 
Western Highlands 824 279 82 47 37 33 55 
Sepik 799 318 99 57 63 89 59 
Madang 797 350 145 106 110 91 62 
Morobe 901 543 239 111 77 61 69 
New Britain 860 273 109 87 59 64 85 
Ibouma 795 225 104 118 111 118 169 
New Guinea 836 341 124 73 62 60 71 
Papua Coastal 813 332 129 93 101 136 77 
New Guinea I slands 820 285 120 117 124 149 167 
Highlands 827 305 89 47 37 37 41 
New Guinea Coastal 840 400 158 86 79 79 65 
especially each island district, it is conceivable that the procedure of 
cluster sampling used in the Rural Village Sector may have affected the 
results for individual districts somewhat. But the pattern as a whole 
is entirely plausible . It is interesting to observe that the amount of 
variation in the proportion of women aged 30 and over who had never borne 
a child is in most cases fairly limited . In some districts the 
proportions increase continually with age from this point (Northmilne); 
in others they decrease up to age 60 and over (Westgulf, Madang, Morobe), 
but for the country as a whole the level is much the same over all age 
groups concerned (Table 6.4) . This could reflect the sort of long 
established situation with regional fluctuations hinted at in Chapter 3. 
For comparable countries. Although the proportions of nulliparous 
women in Papua-New Guinea are perhaps somewhat high for a society where 
marriage is early and almost universal, and where probably all females 
aged 25 and over have at one time or another been exposed to the risk of 
conception , they are by no means of the magnitude recorded for certain 
part s of Africa. Romaniuk (1968:331) reported for the Congo, for 
example, that 22 per cent of the females aged from 24 to 44 had had no 
children; the figure being more than 45 per cent in some districts. 
The New Guinea figures do not exceed the 'natural' proportion -
which may be considered to be about 4 to 5 per cent - greatly in most 
areas, and they compare favourably with those of the Melanesian 
populations of the New Hebrides and the Solomon Islands (Table 6.4). 
It may be argued, therefore, that the incidence of apparent sterility 
in Papua-New Guinea is in itself not sufficient to explain the low mean 
numbe s of children ever born. Unless the causes of childlessness are 
Table 6.4 
The number of children surviving per 1,000 children born to women 
of each age group and the number of nulliparous women per 1,000 
women of each age group in three Melanesian populations 
Age 
1 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65+ 
Number surviving 
1 ,000 born 
Papua- New 
New Guinea Hebrides 
(b) 
2 3 
799 891 
803 875 
784 862 
765 827 
738 800 
715 759 
675 729 
666 697 
649 650 
624 615 
617 570 
(a) Excluding 'not stated'. 
per 
Solomon 
Islands 
(c) 
4 
860 
828 
808 
779 
759 
714 
693 
618 
644 
)535 ) 
(b) New Hebridean population only. 
( c) Melanesian population only. 
No te: Sources as Table 6.1. 
Number of women who have 
never borne a child per 1,000 
women of each age grou2 
Papua- New Solomon 
New Guinea Hebrides Islands 
(a) (a) (b) (a) (c) 
5 6 7 
827 894 877 
335 386 395 
121 120 177 
85 66 89 
66 60 81 
64 74 71 
77 84 89 
82 78 85 
78 98 112 
82 119 ) 174 
84 135 ) 
different in the countries concerned or the geographical distribution 
of disease is very dissimilar (for neither of which is there any 
indication) , other factors are likely to be involved . 
Recall la2se and associated 2roblems 
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General as2ects . Several observations can be made in respect of 
causes other than sterility that c ould have contributed to the low 
numbers of chi ldren reported. On a district basis, there seems to be 
not more than a rather weak association between the mean numbers of 
children ever born to females aged 40-49 and the proportion of childless 
women amongst them (r=-.18), even though the figures are clearly not 
independent . This suggests that sterility is not an important deter-
minant of reported parity. When the proportion childless is plotted 
against mean parity, there is some tendency for the highland districts 
to cluster on the graph, so there may be real differences in utilization 
of the reproductive period by females of the various regions, but at the 
same time the pattern is not incompatible with the presence of errors. 
The se could relate to the reporting of childlessness, and, more likely, 
to the reporting of the numbers of children ever born . 
Having no children is not an enviable position in New Guinean 
societies, so it is difficult to imagine that response errors would tend 
to inflate the proportion in that position. It would be more likely 
that some nulliparous women claimed adopted children as their own, 
thereby reducing the numbers of childless women reported. But making 
incorrect statements deliberately is not without risk of embarrassment 
15 3 
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in an interview situation because many relative s tend to be present. 
Thus, where cases of the above type did occur, t hey probably related 
mainly to long established situations or resulted f rom problems of 
terminology. 
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Recall lapse and interview errors . What is likely t o be of much 
greater importance in the Papua-New Guinea data is the phenomenon of 
recall lapse. In a strict sense it reflects the f ailing memory of the 
mothers questioned . It varies then, presumably, with the age and 
educational attainment of the women concerned and with their ability 
to communicate with the interviewer. Thi s type of recall lapse is 
unavoidable and may well be fa irly limited in most situations . But, 
in practice, it is indistinguishable from errors which depend more 
specifically on the way the questions were f ramed, the qua l ity and 
training of interviewers, the arrangements f or supervision, the use of 
interpreters and the exi stence of a previous census routine, for 
example. 
On most of these counts Papua-New Guinea was not in an advantageous 
position during the 1966 census. As shown previously, the DDA Village 
Book system requires that people line up by family and, generally the 
custom is to list together in the books a man, his wife and all the 
children - whether their own, adopted or otherwise - living with them . 
Married children or tho se living in another house in the same village 
or living permanentl y elsewhere, are there fore usually not mentioned 
when the patrol officer calls the roll. The 1966 census was thus a 
deviation f rom established practice and this may have made it more 
difficult to get the full meaning of the different questions across. 
Given the hundreds of languages that exist in the country and the 
extremely short history of contact which is characteristic of substantial 
parts, both the willingness and the ability of women to give information 
on children born to male interviewers may have been limited in a 
significant proportion of cases. Fear of causing harm to living or 
dead children by mentioning them may also have been present, and it is 
extremely likely that interviewers did not place the value of an 
accurate an swer above the unpleasantness of causing embarrassment. 
With nine-year old schoolboys sometimes acting as interpreters, the 
pressure to answer accurately i s likely to have been comparative ly 
slight, and underrecording could have been particularly important in 
the least sophisticated areas . The low mean numbers of children ever 
born as reported for the highlands must perhaps be seen in this light. 
I t would further ap pear that the way the questions on children born 
were asked was not optimal . McAr t hur (1959:37) f ound in Paci f ic 
enumerations that a sk ing the numbers surviving and dead separately , as 
was done in the 1966 census, tended to lead to conf usion and she 
concluded that asking the total number born in combina tion with the 
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number surviving was to be pr e f erred . Whether such a conclusion holds 
good depends possibly mainly on the detailed interview instructions and 
the quality of the interviewers; it is probably much more important 
whether inf ormation has to be obtained by sex and whether additional 
details have to be provided. 
For example, in the investigations carried out in six areas of 
West Irian , t he rank number of birth, date of birth , sex, name, vital 
state, marital status, place of res idence of each child had to be 
elicited and a similar procedure was a pparently used in the Congo 
(Romaniuk 1968 :3 17). In both cases the results were highly satisfactory . 
Asking no additional in f ormation whatsoever is apt to reduce the 
reliability of t he results great ly and this probably happened in the 
1966 census. 
It is interesting here that, although information on the sex of the 
children was also not sought i n the censuses of the New Hebrides and the 
Solomon I s lands , t hese censu ses contained an additional question for 
each female seeking the age at birth of first child. Whatever its 
intrinsic merits may be, the question undoubtedly requires a great deal 
more research into each woman's reproduct ive history and it has thus 
probabl y contributed s ignificantly to the quality of the f ertility 
returns in the censuses concerned. During training, interviewers in 
these areas were, in fact , taught to elicit the name of each child. 
Although this was also envisaged in the ca se of Papua - ew Guinea, Brewer 
and Whittington (1 969: 161) doubt whether the field procedure on fertility 
worked as well in practice as during trials. Judging from the distri-
bu tion of females aged 40-49 by children ever born, they may well be 
correct. In comparison with the New Hebrides and the Solomon Islands, 
the clearly unimodal distribution tails off extremely rapidly after the 
moda l value 5 (F igure 6 .2). 
On the other hand, the proportions ' not stated', which amount to 
0 . 56 per cent for women aged 29-44 and 0 .87 per cent for women over age 
44, are not excessive . But as the number of women for whom no sensible 
answer could be obtained was negligible in the West Irian investigations, 
they do suggest that supervision on this particular aspect was perhaps 
not alway s up to the, admittedly h i gh , standard intended (Bureau of 
Cen sus and Statistics 1970 :Form 11 : 22). 
The parity data of the younger age group s of women 
The high values observed. Considering all circumstances described 
above, there is a relatively strong case in favour of accepting a great 
deal of underrecording of children ever born in the census. The 
impression that this occurred is strengthened by the observa tion that 
the number of children ever born as reported f or the younger f emales, 
especially those aged 20-24, accords extremel y wel l with the data f rom 
FIGURE 6.2: THE PARITY DISTRIBUTION OF FEMALES 
AGED 40-49 IN THREE MELANESIAN POPULATIONS 
Papua - New Guine a (1966) 
16 
12 
,,..... 
~ 
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~ 8 i::: 
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P-i 
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Number of children ever born 
N·ew Hebrides (1967) 
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Number of children ever born 
Solomon Islands (1959) 
0 5 10 
Number of children ever born 
Source: Solomon Islands, McArthur 1961; 
New Hebrides, McArthur and Yaxley 1967. 
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the B.S.I.P. and New Hebrides (Table 6.1). Women at these ages t nd to 
report the number of children born to them quite well, and as there are 
no reasons to assume that age misstatements had a differential effect in 
the three Melanesian populations concerned, it might be argued on good 
grounds that the striking similarities at the younger ages are evidence 
of the existence of very similar fertility levels and patterns. 
However, some problems arise. If the assumption is made that 
reported completed family size in Papua-New Guinea should, as in 
B.S.I.P. and the New Hebrides, have been 6.3 instead of about 4.5, 
implication is a recall lapse of somewhat in excess of 30 per cent 
the females beyond the age of reproduction. Perhaps this is not an 
impossible figure, given the population to which it relates; on the 
other hand, it is rather high. 
the 
for 
The possible omission of deceased children . It can be shown 
without much difficulty that no completely absurd results are obtained 
if all underreporting is supposed to have related to deceased children 
only. In Table 6.5 a set of model age specific fertility rates 
calculated from Coale and Demeny (1966:30) and representing a G.R.R. 
of 3.05, with m = 28.5 , have been used to compare cumulated fertility 
with reported parity by means of a technique developed by Brass (Brass 
and Coale 1968:98). These model rates give a perfect fit at age group 
20-24, and if fertility is assumed to have been constant the pattern of 
underreporting would be as given in column 5. The reported proportions 
of children deceased amongst the children ever born to females of each 
age group, as given in Table 5.1, would increase to the values given in 
column 6 if all of the children omitted were deceased, and p(x) values 
as shown in column 8 would then result. If the p(x) values are 
considered to relate to the f emale population and are then translated 
into life expectancies at birth, the result is that from p(35) to p( l5) 
a value of approximately 27.5 years is observed. From p(l5) to p(2) the 
life expectancies increase relatively rapidly. About 30 years is 
recorded for p(5) and the value associated with p(2) is, as indicated 
in the previous chapter, in excess of 43. Is this a reasonable sequence? 
The value of p(35) is based on the 'adjusted' proportion surviving 
amongst the children born to females reported to be 60-64 years of age. 
These reached the peak of their reproductive period some 35 to 40 years 
ago and stopped reproducing shortly after the end of the Second World 
War. Almost none of their children will therefore have had the 
opportunity to profit from recent improvements in health conditions 
during childhood. It is quite likely that they were born under 
mortality conditions compatible with a life expectancy of less than 30 
years. Had there not been any mortality decline, the adjusted figure 
would have been entirely plausible . It might even now not be too far 
from the truth because it is conceivable that the proportion surviving 
...... 
i 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
(a) 
(b) 
(c) 
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Table 6.5 
The estimation of recall lapse and the pr opor tions rea hing 
exact age x assuming a constant G. R.R . of 3 . 05 and all recall 
l apse to be due to the omission o f deceas e d children . 
Age 
1 
15 - 19 
20- 24 
25-29 
30- 34 
35-39 
40-44 
45 - 49 
50-54 
55 - 59 
60- 64 
65-69 
7o+ 
G.R.R. 
Age 
specific 
fertility 
rates (a) 
f. 
1. 
2 
. 131 
. 28 1 
.351 
.262 
.162 
.055 
.012 
= 3.05, m 
Cumu-
lated 
fertility 
F. 
1. 
3 
0.23 
1.32 
2.95 
4. 51 
5.58 
6.11 
6.26 
6.26 
6.26 
6.26 
6.26 
6.26 
= 28.5, 
Reported 
children 
ever 
born 
P. 
1. 
4 
0.26 
1. 32 
2.68 
3.66 
4.28 
4 .52 
4.43 
4.30 
4 . 23 
4.25 
4.26 
4.31 
Ratio 
p. IF. 
1. 1. 
5 
1.13 
1.00 
. 91 
. 81 
• 77 
.74 
. 71 
. 69 
.67 
.68 
.68 
.69 
.466. 
'Adjusted' 
proportion 
of 
deceased 
children 
(b ) 
6 
. 2006 
. 1974 
.2863 
. 3804 
.4319 
.47 11 
. 5208 
.5403 
. 5650 
. 5759 
. 5729 
.5907 
Age 
X 
7 
'Adjusted' 
proportion 
reaching 
exact age 
X 
p(x) (c) 
8 
1 .802 
2 . 799 
3 . 715 
5 . 615 
10 . 558 
15 . 528 
20 . 4 79 
25 . 452 
30 . 426 
35 . 417 
Assuming all 'recall lapse' to have been caused 
deceased children; P1 and P2 as reported. 
by the omission of 
P1/P 2 = .197, m = 28.5. 
is still mainly determined by the initial high childhood mortality. I f 
mortality decline is essentially a post-war phenomenon and has been 
especially rapid in the last ten years or so, the impact will have been 
greatest in relation to females whose children were all born during 
this period, i.e. those aged 25-29 and younger. How much it would have 
affected the children of females aged 30 and over is somewhat difficult 
to say, because neither the extent nor the speed of mortality decline 
is known . But the impression is that it might have been of slightly 
greater importance than the 'adjusted' p(5), p(l0) etc . values suggest. 
Hence, the 'adjusted' proportions surviving may well be too low. 
It is first of all possible that not all of the hypothesized under-
reporting of children born was the result of the omission of deceased 
children. Some females may not have mentioned children given away in 
adoption, married children, or those living elsewhere. To the extent 
that this occurred the assumption on the vital state of the missed 
children would have to be modified and the proportions estimated to 
survive to each specified age would tend to increase. 
Secondly, it is possible that the census data on children born to 
females of each age group are affected by the sy stematic age errors 
diagnosed in Chapter 4, or that females with relat ively short pro-
genitures have had better chances of survival than those who gave birth 
to a large number of children. This would make the assumption of 
constant fertility inapplicable in practice . 
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But more serious than this may be the third possibility, namely, 
that f ertility simply has not been constant. If, for instance, there 
has been some increase in fertility in the post -war period, females now 
aged 20-24 could wel l have a cumulated fertility in excess of that 
experienced by previous cohorts in the same age interval. If this is 
so, and i f age speci fic fertility rates do not decrease unusually 
rapidly with age in Papua-New Guinea, they must be expected to reach 
a larger completed family size than their predecessors . Measuring 
recall lapse as if fertility had been constant would then be misleading. 
The possibility of fertility increase. Although there is no 
irrefutable evidence f or an increase in fertility, it would be foolish 
not to a cknowledge its relevance. There has been a great deal of social 
change in the country, especially in the areas where intensive contact 
dates back a long time. Traditional customs, be they tribal or of wider 
distribution, are undoubtedly no longer adhered to, or no longer adhered 
to rigidly in many cases. For a variety of groups, restrictions relating 
to intercourse with nursing women have been reported and very short birth 
intervals appear to have been frowned upon traditionally . 
How closely the ideals were followed and how effective the measures 
were is a matter f or conjecture. But in combination with attempts at 
contraception, the use of abortifacients or the practice of infanticide, 
in the traditional situation they may have depressed family size. The 
missions, and in certain respects the Administration, tended to be 
opposed to crude attempt s at family limitation, and to polygamy and very 
early marriage as well . Initially, the introduction of venereal disease 
may have had a more powerful effect upon fertility than the disappearance 
of cer tain fertility controls, but with the introduction of education, 
better sanitation and more extensive health services after the war, the 
balance may have changed. The widespread availability of antenatal care, 
the effects of large scale health campaigns against malaria and yaws, 
and the undoubted decline in mortality may well have exerted an upward 
pre ssure upon fertility. And, even though it has been reported recently 
that sy ph ili s is spreading to the highlands along the Highland highway, 
it must be concluded that for the country as a whole some rise in 
f ertility is not unlikely . 
It may be noted here that the reported proportions surviving 
amongst the children born to females of each age group in Papua-New 
Gu inea are clearly not higher than ih the Solomon Islands or the ew 
Hebrides (Table 6.4). Thi s makes a modification of the rather rigid 
assumptions of a G.R.R. constant at 3 . 05 and of all recall lapse due to 
omission of deceased children fairly attractive . It is relevant in 
this respect that an increase in fertility has been noted by Scragg 
amongst the small island populations he has studied during approxi-
mately the last two decades. As the Tigak and Tabar groups suffered 
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heavily from venereal disease originally (Table 6 . 2), an i ncrease amongst 
these populations is not surprising . However, a r ise also occurred 
amongst the high fertility groups on Buka Island where a reduction in 
birth intervals was apparent (Scragg, private communication). 
In retrospectively collected fertility information, it is almost 
impossible to distinguish the effects of fertility increase f rom those 
of errors and recall lapse. Nevertheless , it is of interest that from 
the compr ehensive sets of data on children born as collected amongst the 
six population groups in West Irian mentioned earlier, an indication of 
recent fertility increase was also obtained . Since it could be estab-
li s hed that the data were of good accuracy, the finding must be 
considered to be pertinent as regards the possible sequence of events 
in at least the more advanced parts of Papua-New Guinea. What is 
particularly marked in the historical fertility ra tes shown for five of 
the se areas in Table 6.6 is the very strong increase in Fak-Fak , the 
ar ea where childlessness was earlier found to be widespread. As this 
large increase followed a total mass campaign against yaws with the use 
of P.A.M. injections, it is perhaps the strongest indication that the 
frequency of childlessness was associated with venereal disease. 
Tabl e 6.6 
The total f ertility rates over certain overlapping 
periods as calculated f rom cohort historical 
f ertility rates for fiv e West Irianese populations 
Area (a) Total fertility rate 
rate period 
1 2 3 
Schouten Islands 5.95 1936-1945 
5.95 1941-1950 
6.55 1946- 1955 
7.25 1951-1960 
Lower War open 5 . 55 1941-1950 
5. 70 1946-1955 
6.10 1951-1960 
Nimboran 6.20 1942-1951 
6.60 1947-1956 
7 .30 1952-1961 
Fak-Fak 4.25 1942-1951 
5.40 1947-1956 
6.60 1952-1961 
Moejoe 4 . 00 1942-1951 
4.10 1947-1956 
4 . 55 1952-1961 
(a) Source: Groenewegen and van de Kaa 1964- 67. 
Current fertility, possible level and pat tern 
It is evident f rom all data that, whether or not a country-wide 
f ertility increase occurred post - war, Papua- New Guinea's curren t total 
fertility rate is considerably in excess of the mean numbers of children 
ever born as reported by wome n o f completed fertili ty . I n the absence 
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of data on births occurring in the twelve months prior to the census, 
an attempt to estimate the current fertility level and pattern can, in 
the fir st instance, only be made by using the parity figures reported 
for the younger females and by comparison with the results for other 
Melanesian populations. 
The problem is greatly simplified if one assumes that the average 
parity figures as reported for the younger females are approximately 
correct and not unduly biased by errors of age estimation. Table 6.5 
shows that a perfect fit with the reported P2 is obtained if the mean 
age of the fertility schedule is taken as 28.5 and this is used in 
conjunction with a model fertility pattern having a T.F.R. roughly equal 
to the average P7 observed for the New Hebrides and B.S.I.P. What is 
important to note here is that an average completed family size sanewhat 
in excess of 6.00 is also obtained if an arithmetic average is taken of 
the P6 and P7 values reported for the six populations investigated in 
West Irian. The combined indigenous population of these areas totalled 
more than 73,000 persons, or about 10 per cent of the total West Irianese 
population at that time, and although they were not selected to be 
representative, some weight may well be attached to their characteristics 
in determining the fertility pattern. 
Therefore, if the arithmetically averaged P. figures for this group 
i 
of We st Irianese areas are added to the P. figures reported for the New 
i 
Hebrides and the Solomon Islands and an arithmetic average is again taken, 
the resultant series of P. values may well be fairly typical of 
i 
Melanesian populations. 
Brass (1960:148 ff.) has shown how age speci fic fertility rates can 
be estimated from such a series by fitting a polynomial to them. The use 
of this procedure gives A.S.F.R.'s as listed in column 3 of Table 6.7. 
The percentage distribution of these rates is indicated in column 8, and 
comparison with the model pattern of column 12 reveals that the distri-
butions are not very similar. They differ in particular at the younger 
ages. Since the West Irianese groups have probabl y experienced some 
fertility increase, their inclusion could be partly responsible for this 
result . It is evident that a much closer fit is obtained if the averages 
of B.S.I.P. and the New Hebrides beyond P2 are combined with the P1 and 
P2 values as reported for Papua-New Guinea (columns 4 and 9). 
The only Melanesian population that has not been considered so far 
is the Melanesian population of New Caledonia. No parity data have been 
reported for this population, but the registration of births seems to be 
relatively well developed, although probably not complete . Estimates of 
age speci fic fertility rates for 1963-67 are shown in olumn 6 of Table 
6.7. They contrast relatively strongly with the rates calculated for 
the West Irianese groups on the basis of retrospectively collected data 
on children horn alive in the five years or so prior to the research 
there. But it is extremely likely that both sets of data are affected 
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by systematic errors, and th sequence arrived at by c ombin i n g Papua-
New Guinean with B. S.I.P . and New Hebrides' data must almost certainly 
be preferred as an indication of the pattern of fertility. 
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Whether the latter sequence must also be preferred to a model 
pattern is a moot po int. It is quite clear that the observations 
neither follow the 'High Fertility Broad Peak Type' nor the 'High 
Fertility Late Peak, Type A' (U.N . 1965: 110) closely . But Table 6. 7 
shows that they do not deviate systematically from the pattern employed 
by Coale and Demeny (19 66:30 ) and since the use of this model pattern 
facilitates fur ther calculations it will be selected for further use . 
The level implied by reverse-survival 
In Table 6.5 it was found that a G.R.R. of 3 . 05 , with m = 28 .5, 
gave a reasonabl y good agreement with the average numbers of children 
born to women of the younger age groups. In itself, of course, this is 
no evidence that the current fertility level does indeed reach this 
figure. The value of 3. 05 was chosen rather arbitrarily on the basis of 
the parity f igures reported for West Irian, the British Solomon Islands 
and the New Hebrides, and also because a moderately high level of fertility 
seemed to be in line with an earlier appraisal of the pro-natal and anti-
natal factors operating in Papua-New Guinean societies (van de Kaa 1967:339t 
That it agrees well with these observations cannot therefore now be used 
to argue strongly in favour of this particular figure, even though it 
would be surprising i f the true value were markedly different. But that 
there is room for further investigations can be demonstrated easily by 
applying two somewhat different reverse survival procedures to the reported 
f emale census population. 
If this popula tion is reverse survived to 1961 using the life 
expectancy at birth estimated in the previous chapter, i.e. 43.25 years, 
the population aged 0-4 yields 221,158 births, which is equivalent to 
an average birth rate of 45 . 8 per 1,000 over the period 196 1-66. Since 
it was argued earlier (Chapter 4) that the numbers aged 0-4 were probably 
over-estimated, this result i s reasonably well in line with the clues on 
the growth and death rates. 
If, instead, the model age specific fertility ra tes as sociated with 
the G.R.R. of 3 .05 are applied to the number of women estimated to be in 
each age group as at mid-period, 242,630 female births result, and the 
average birth rate over 1961- 66 rises to 50.2 per 1,000. As this rate 
is substantially in excess of expectation, it could reflect a poor fit 
of th e chosen fertility pattern and level in addition to errors in the 
reported age distribution . 
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3. STABLE ESTIMATES 
Quasi-stability : a justifiable hypothesis? 
After studying Papua-New Guinea's demographic history , the onclusion 
was reached that it might be possible to consider Papua - New Guinea's 
population for analytical purposes as a quasi - stable population. Inter-
national migration had never been of any signifi ance; post - war mortality 
decline seemed certain; and there were no signs that fertility had not 
been approximately constant during the last half century or so, even 
though there might have been an initial change in some areas of early 
contact. Thus, Demeny's (1965:516) observation that 'In most practical 
situations when the paucity of the available data forces us to employ 
stable population techniques, it is a justi f iable hypothesis that the 
population did, in fact, approximate the stabl e state, at least at some 
more or less remote past point of time, typically characterized by high 
levels of both fertility and mortality' appeared to be confirmed. 
The discussion in the previous section has, however , raised doubts 
as to the validity of the assumption of constant fertility . It is not 
that strong fluctuations on a country-wide level seem to have occurred 
in the more remote past, but a relatively recent increase in f ertility 
appears to be a distinct possibility. Both the duration and magnitude 
of this possible increase are unknown, but some impressions can be 
gained from the information presented in Chapter 3. 
It was found there that the proportion of 'children' i n the pre- war 
population figures of Papua New Guinea was always fairl y high. The 
taxation and medical censuses of Papua suggested a proportion under age 
15 of approximately 40 per cent, and in 1940 the returns of the 
administration officers in New Guinea yielded proportions of 39. 6 per 
cent for males and 38.7 per cent for f emales . But there 14 year olds 
were already classified as 'adults', and because age errors will also 
have occurred, it seems reasonable to conclude that the proportion under 
age 15 was probably always of the order of 39 or 40 per cent before the 
Second World War . The first post-war figures are quite consistent with 
this view. 
Given the high level of mortality that must have prevailed in the 
country at that time, proportions of this magnitude are incompatible 
with rather low fertility. Indeed , the relation between high proportions 
of children and high fertility is such that Wertheim (1954) once proposed 
'a forty per cent test', arguing that the birth rate of any developing 
country where the proportion of the population un der age 15 was 40 per 
cent or more, would have o be at least 40 per 1, 000 . 
It is, in fact, difficult to see how the pre- war G.R. R. could have 
been substantially lower than the value of 3 . 05 used in the previous 
section, if the population was stable and characteri ze d by the West 
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model mortality pattern . This is quite obvious in Figure 6.3 where the 
relationship between the life expectancy at birth, the G.R.R. and the 
proportion under age 15 in West model female stable populations is 
illustrated. A total fertility rate of a level similar to that suggested 
by the mean number of children ever born to women of completed fertility 
as reported in the 1966 census, would evidently have to be matched by 
unrealistically low mortality to yield a proportion onder age 15 of the 
magnitude reported. 
Thus, it may be assumed on good grounds that fertility increase 
was at best very limited. And since the age distributional effects of 
a gradual increase in fertility are, moreover, rather similar to those 
of a gradual decline in mortality (Coale 1963: 190 ff.), it seems an 
acceptable procedure to proceed, in the first instance, with birth rate 
estimation as if indeed nothing more than mortality decline had occurred. 
The consequences of varying degrees of fertility increase for these 
estimates can then be studied thereafter. 
The estimates 
Techniques and data used. Techniques for estimating a population's 
vital rates when the age distribution is known to be stable or quasi-
stable have been described in various publications, notably Bourgeois-
Pichat (1957), Coale (1963), and U.N. (1968). They have already been 
used extensively in relation to tropical Africa and estimates for most 
countries in this region have appeared . in Coale (1966), Brass et al.(1968), 
Page and Coale (1969) and van de Walle and Page (1969). Moreover, U.N. 
Manual IV devotes considerable attention to procedures of this type in 
the wider context of estimating population parameters in situations where 
data are incomplete or defective, and there is thus a great deal of 
experience to which reference can be made . 
What model mortality pattern to use is generally the first problem 
one is confronted with in stable population analysis. Fortunately, the 
decision can be taken on relatively good grounds here . The discussion 
in the previous chapter led to the conclusion that the West model 
mortality pattern as characterised by Coale and Demeny, probably formed 
a good approximation of mortality conditions in Papua-New Guinea. Since 
it was also found that the fertility patterns they employed in calculating 
the regional model stable populations seemed to agree reasonably well 
with whatever fertility data were available, the choice of the West model 
stable populations is an obvious one. 
Several of the items of information discussed in previous chapters 
can be u&ed in conjunction with the reported census age distribution to 
estimate fertility. Table 6.8 shows a selection of birth rate estimates 
arrived at by slightly different procedures. They tend to place the 
female birth rate about half way between 44 and 45 per 1,000 population 
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and the male birth rate around 43 per 1,000 . It is pleasing that rates 
of this magnitude appeared also possible on the basis of the growth and 
mortality data, particularly as certain parameters used in the present 
series were derived from independent sources. 
It may be noted from Table 6.8 that separate estimates for the male 
and female population have been made in all cases. There has been a 
tendency recently not to do this; but to combine the male and female 
age distributions instead (Coale and Page 1969:9) . In practice this 
then generally takes the form of using a p(2) for both sexes - frequently 
the only way in which the information is available - to estimate the 
birth rate f or each sex that would be associated with the proportion 
under a specified age, and by averaging the two rates thereafter 
(Caldwell, private communication). In this case pre ference is generally 
given to the proportions under age 15 in the hope of offsetting age 
errors. The proportion of females under age 15 tends to be an under-
estimate, while the corresponding proportion f or males tends to be an 
over-estimate and thus compensation is likely to occur. 
From Tables 4.8 and 5.6 it appeared that in the present case the 
proportions under 15 of both males and females were over-estimated in 
the census, although less so for females than males. Combining the 
proportion under this age for both sexes is therefore not attractive. 
Since analysis of the reported age distribution suggested further that 
the proportions under ages 5 and 10 were even more over-estimated, this 
has important consequences. The proportions under the youngest ages are 
much less sensitive to deviations from stability than the proportions 
under ages 20, 25, . .. , 45, and one would thus normally prefer them to 
base estimates upon . Their unsuitability here makes it necessary to use 
the proportions under certain higher ages for the purposes of estimation 
and, in turn, this makes adjustments for mortality decline necessary. 
Given the diagnosed differences in pattern of age distortion in the 
male and female populations the decision was made to use in this case 
the proportions under ages 15 and 35 - i.e. C(l5) and C(35) - for the 
females and the proportions under ages 25 and 35 - i.e. C(25) and C(35) -
for the males. While making the estimates it will thereby be considered 
that an overall birth rate that cannot be generated with equal facility 
and logic from both the male and the f emale population is unlikely to be 
a good approximation of the true value. 
Adjustment for mortality decline. The birth rate estimates shown 
in Table 6.8 have all been adjusted for mortality decline (U.N. 1967b:25ffJ. 
This was obviously only possible on the basis of certain - unavoidably 
rather arbitrary 
-
assumptions. It was assumed throughout that the popu-
lation was still stable in 1946 and that all mortality decline occurred 
after that date. This put the period of decline at 20 years. The extent 
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of the mortality decline was arrived at by making a guess as to the life 
expectancies at birth in the 1946 stable populations of males and females 
and by varying the terminal life expectancies somewhat according to the 
parameters and procedures used. 
The initial life expectancy for females was invariably taken as 
28.75 years, while for males 30.15 (or 30.25) was used. The choice of 
the female life expectancy was based solely on the criterion that it 
appeared to be not unreasonable in view of the experiences elsewhere (e.g. 
India prior to 1921) and the results of Table 6.5. The choice of the 
male life expectancy was guided by the persistent reports of high 
masculinity in New Guinea and the findings on this point in the previous 
chapters. But the actual difference of 1.4 years between the two was 
accepted simply because it resulted as the difference in terminal level 
in the first calculation made - i.e . using C(l5) for females and r=.022 
for both sexes - if the sex ratio at birth was taken as 105 and that of 
the total population as reported. 
Comparison of alternative sets. The various sets of estimates given 
in Table 6.8 begin by using the rate calculated from the DDA administrative 
counts over 1961-66 (Table 3.13) as the average growth rate in the five 
years preceding the census. Since the sex composition of the 'estimated' 
population in these counts is unknown, the rate of .022 was initially 
assumed to be valid for each sex separately. The pattern of birth rate 
estimates that results after adjustment for mortality decline along the 
lines indicated, is very typical . C(l5) for females yields the highest 
estimate; the figures obtained from C(35) are virtually the same for both 
sexes; the estimate from C(25) for males is much lower than any of these. 
It is interesting to list now how the cumulative proportions under 
each age 5, 10, ... , 35, and 40 go from 'high' to 'low' (in the sense 
used by Coale and Demeny in U.N. 1967b:18) for each sex. As follows: 
Rank 
Females 
Males 
High 
1 
C(l0) 
C(l0) 
2 
C( 5) 
C(l5) 
3 
C(40) 
C( 5) 
4 
C(l5) 
C(40) 
5 
C(35) 
C(20) 
6 
C(20) 
C(30) 
7 
C(30) 
C(35) 
Low 
8 
C(25) 
C(25) 
It is apparent from this ranking that although males and females 
have the same four proportions in the 'low' and 'high' halve.s of the 
arrays, the differences in order are considerable. C(25) and C(35) for 
males will obviously yield the lowest possible birth rate estimates that 
can be derived from the cumulated male age distribution . Implied in their 
choice is thus the belief that the underestimation of ages has affected 
the male cumulative distribution rather strongly, and the evidence for 
this is largely taken from Table 4.8. Nevertheless, basing an estimate 
upon C(25) is obviously not attractive, and since C(30) would give a 
result virtually identical to that based upon C(35) 5 for the male popu-
lation preference must almost certainly go to the use of C(35) . If C(l5) 
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for females is, as indicated before, indeed slightly over-estimated, 
then C(35) probably offers the best alternative for this sex also . It 
is consequently rather pleasing that the estimates for each sex at this 
age agree so well. 
This agreement disappears to some extent if separate growth rate 
estimates for males and females are used. This is not surprising. 
While for females a growth rate of 2 . 35 per cent is probably a more 
realistic figure than 2.2 per cent, and birth rate estimates implied by 
this new rate are probably superior to those in the first set, the same 
is not true f or the male population. It may be recalled from Chapter 3 
that the growth of the male population seemed to have been underestimated 
in the DDA counts, and even though 2.15 per cent has already been used in 
pre ference to the calculated r of 2.01 per cent, an even higher rate -
probably somewhat in excess of 2.2 per cent - seems to have prevailed. 
Birth rate estimates based on growth rates of doubtful accuracy are 
of limited value unless corroboration is possible. Fortunately the 
independently calculated level of childhood mortality - as measured by 
p(2) - can be used for this purpose here . In fact, fertility estimates 
from p(2) are in principle to be preferred to those based on an inter-
censal growth rate (U.N. 1967b:77) , although not knowing p(2) separately 
for each sex is a disadvantage. 
The third set of estimates in Table 6 .8 confirms that the West model 
relationship between male and f emale mortality is almost certainly not 
valid for Papua-New Guinea. In the male population only C(25) would then 
yield a birth rate compatible with the rates resulting from the female 
population and such a construction is not attractive. A better result 
is obtained if the combined value of the proportion surviving to exact 
age 2 is considered to be valid for each sex separately, as is generally 
done in these circumstances. The female birth rate based upon the 
proportion under age 35 in the f emale population then becomes 44.6 per 
1 ,000 and if based upon C(35) in the male population it reaches 44.9 per 
1 ,000. 
By shifting the terminal life expectancies at birth for males and 
f emales slightly, it is possible to make these rates identical. This 
situation occurs with a 0 e of 42.5 years f or females and 44.5 for males. 
0 
But there is no justification for such a procedure, and it shows merely 
that it is a handicap not to have the information on children born and 
surviving by sex. 
However, this should not detract from the essential observation that 
the birth rates obtained with p(2) as evidence, are reasonably compatible 
with those based upon the approximate growth rates during the five year s 
preceding the census. Thus , if there were good evidence that the 
population was quasi-stable and had indeed followed the charte d course 
of mortality decline, little doubt as to the approximate level of 
fertility would remain . 
I 
I 
I 
171 
Assessing the possibility of fertility increase 
Procedure and aims. Since the question was raised earlier as to 
whether some limited increase in fertility had not occurred in 
conjunction with the mortality decline, attention must be given to this 
possibility . Because its occurrence would imply that the decline in 
mortality must have been less than postulated in Table 6.8, the question 
is: Would a reasonable combination of the two phenomena require adjust-
ments of approximately the same magnitude as employed here, to estimates 
of stabl e birth rates based on the reported age distribution? 
There are problems of procedure, as well as assessment, involved 
in answering this question. The effects of changes in mortality and 
fertility on the age structures and vital rates of populations have been 
studied fairly extensively. Projecting a given stable population under 
varying conditions over varying periods of time is a useful procedure in 
such cases (Demeny 1965), and to some extent this approach can be followed 
here. But the complicating factor is that interest centres on a specific 
population, and that the distorted result of certain developments, rather 
than an initial situation, is known. 
Whether a certain combination of mortality decline and fertility 
increase is reasonable, can not therefore be assessed solely in terms of 
its consequences for the adju stment of stable birth rate estimates, but 
depends also on the characteristics and age structure of the resulting 
popul ation . 
The amount of increase. It has been shown earlier that no more than 
a limited fertility increase can be expected. And since we are to a 
certain extent concerned with explaining the discrepancy of more than 30 
per cent between the reported mean number of children ever born to women 
of oanpleted fertility and the total fertility rate that appears to 
exist at present, it is convenient to judge the importance of any fertility 
increase in terms of the contribution it would make to explaining this 
discrepa cy. An increase of 10 per cent or less would explain less than 
a third of the difference and may be called limited. But while an increase 
of 10 or 7.5 per cent would still be of significance, any amount smaller 
than 5 per cent would be of little consequence and need not now be 
considered. Indeed, it is doubtful whether the present fertility level 
can even be estimated accurately to within such a narrow margin. 
The best indication of the current level can probably be obtained 
by estimating the gross reproduction rate that would be associated with 
the reported proportions under ages 15 and 35 in the female population 
if m = 28.5 years, and if the life expectancy at birth is allowed to 
increase from 28 . 75 to 43.25 year s over the twenty year period from 1946 
to 1966 (see Table 6.8). The resulting rates are 3.05 and 3.03 respec-
tively, and they do not change to a significant degree if the terminal 
life expectancy at birth is taken half a year higher or lower, or if the 
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initial life expectancy is varied somewhat. Thus, a G.R.R. of approxi-
mately 3. 04 or, if the sex ratio at birth is 105 males per 100 females, 
a total fertility rate of 6.225 s eems a reasonable choice to make, and 
any increases will be measured with reference to this level. 
The projections. Because of the problems of procedure and 
assessment discussed in a previous section, five different projections 
using a T.F.R. of 6.225 as a terminal fertility level, have been prepared. 
The details of each are given in Table 6.9, but, broadly speaking, the 
as s umptions are as follows : 
A. Fertility: 
Mortality: 
B. Fertility: 
Mortality: 
C. Fertility: 
Mortality: 
D. Fertility: 
Mortality: 
E. Fertility: 
Mortality: 
constant, 
0 decline over las t 20 years with e females rising from 
0 28.75 to 43.25 years. 
increase of 3 times 2.5 per cent during last 15 years, 
decline over last 20 years with 0 e females rising fr om 
0 32.50 to 43.25 years. 
increase of 4 times 2.5 per cent during the last 20 years, 
decline over last 20 years with 0 e females rising from 
35 to 43.25 years . 0 
increase of 4 times 2.5 per cent during the last 20 year s, 
decline over last 20 years with 0 e
0 
females rising from 
28.75 to 43.25 years . 
3 times 2.5 per cent below current level 25 years ago, a 
decline of 2.5 per cent during World War II, back to 
normal thereafter and then an increase of 3 times 2.5 
per cent during the last 15 years, 
decline over last 25 years with 0 e females rising f rom 
28 . 75 to 43.25 years, but higher m8rtality during the war. 
Comparison of results. The results of the five projections are 
compared in Table 6.9 with certain observations based on the 1966 census. 
I t is quite apparent from this table that the projections assuming 
low initial f ertility in combination with high initial mortality , i.e. 
cases D and E, give very unsatisfactory results . They yield the lowest 
average birth rates over 1961-66, and the cumulative proportions under 
ages 15 and 35, or 25 and 35, remain substantially below those reported 
in the census . The stable birth rate estimates in these cases must also 
be adjusted by amounts considerably in excess of what is required under 
the other assumptions. This makes it unlikely that demographic develop-
men ts in the country resembled the assumptions, and it is of interest to 
note that the proportions under age 15 in the initial female populations 
were not higher than 36. 1 and 37.5 per cent respectively . 
In projections Band C allowance for fertility increase is made by 
increasing the initial li f e expectancy at birth . The proportion under 
age 15 in both these initial f emale stable populations is 38.8 per cent, 
and this is, no doubt, mainly responsible for the reasonably high 
proportions under ages 15 and 35 in the projected populations. Never-
theless, these proportions remain substantially below those reported in 
the census, and this is an unsatisfactory feature, even though the 
adjustments required to stable birth rate estimates resemble those 
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Table 6 .9 
The observed birth rates and estimated stable birth rates in initially stable 
populations experiencing specified changes in fertility and mortality, 
compared with estimates based upon the reported census age distribution. 
Characteristic 
1 
Initial population 
T.F.R. 
oeo 
r 
1941-1946 
T.F.R . 
oeo 
1946-1951 
T.F.R. 
Oe 
0 
1951-1956 
T.F.R. 
Oeo 
1956-1961 
T.F .R. 
Oeo 
1961-1966 
T.F.R. 
Oe 
0 
Proportion under age 15 
Proportion under age 35 
Stable birth rate using C(l5) 
Stable birth rate using C(35) 
Average birth rate observed 
over 196 1-1966 
Obser -
vations 
on 
census 
data 
2 
Quasi-
stable 
pro-
jection 
A 
3 
Females 
stable 
6.225 
28.75 
. 01142 
42.40 
74 .2 2 
.04386 
. 04179 
6 . 225 
30.45 
6.225 
34.20 
6.225 
38.40 
6.225 
43.25 
42.22 
73 .96 
.04360 
.04 140 
.04446 
Ratio obs. to est. B.R., C(l5) *101.87 101.97 
Ratio obs. to est. B.R ., C(35) * 106.72 107 . 39 
Initial population 
r 
oe 
0 
1941-1946 
Oeo 
1946-1951 
0 
eo 
1951-1956 
Oe 
0 
1956-1961 
oe 
0 
1961-1966 
oe 
0 
Proportion under age 25 
Proportion under age 35 
Stable birth rate using C(25) 
Stable birth rate using C(35) 
Average birth rate observed 
over 1961-1966 
Ratio obs. to est. B.R., C(25) 
Ratio obs. to est . B.R., C(35) 
59 . 44 
74.23 
.04034 
.04072 
Males 
stable 
.01142 
30.25 
31.75 
35 . 20 
39 . 10 
43 . 75 
59 . 39 
73 . 54 
.04028 
.039 73 
.04275 
>': 104. 73 106.13 
>'-106. 29 107.60 
Projections with 
fertility increase 
B 
4 
stable 
5.800 
32 . 50 
.01283 
5.800 
33.75 
5.950 
36.55 
6.100 
39.65 
6.225 
43.25 
41. 97 
73 . 52 
.04324 
.040 74 
.04437 
102 . 61 
108 . 91 
stable 
.01283 
34.00 
35.10 
37 .60 
40.40 
43.75 
59.16 
73 . 25 
.03998 
.03935 
.04282 
107.10 
108.82 
C 
5 
stable 
5.655 
35.00 
.01426 
5.800 
36.00 
5.950 
38.10 
6 .100 
40.50 
6.225 
43.25 
42.04 
73 . 69 
.04334 
.04100 
.04419 
101. 96 
107 . 78 
stable 
.01426 
36.50 
37 . 40 
39.15 
41. 25 
43.75 
59 . 52 
73 . 50 
.04045 
.039 68 
.04278 
105.76 
107.81 
D 
6 
stable 
5.655 
28.75 
.00782 
5.800 
30.45 
5.950 
34.20 
6.100 
38.40 
6.225 
43 . 25 
41.46 
72 .35 
.04249 
.03919 
.04374 
102.94 
111.61 
stable 
.00782 
30.25 
31.75 
35.20 
39.10 
43.75 
58.06 
71.98 
. 03866 
.03767 
. 04211 
108.92 
111. 79 
E 
7 
stable 
5.800 
28.75 
.00877 
5.655 
27 .50 
5.800 
30 . 45 
5.950 
34.20 
6.100 
38.40 
6.225 
43.25 
41. 65 
72.53 
. 042 77 
.03942 
.04390 
102.64 
111. 36 
stable 
.00877 
30.25 
29.00 
31. 75 
35.20 
39.10 
43.75 
58.06 
72 .15 
.03866 
.03790 
.04226 
109.31 
111.50 
* Ratio of the birth rate as adjusted for mortality decline to the estimated 
stable birth rate. 
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actually made. It is further noteworthy that the initial life expectan-
cies and growth rates have to be high to obtain even these results. 
In the projection assuming quasi-stability, mortality was allowed 
to decline over the last 20 years by exactly the amounts which underlie 
the adjustments for mortality decline made to stable birth rates as 
obtained from the reported age distribution. Moreover, as in all other 
projections, decline was not assumed to be regular, but it was considered 
that improvement in mortality gained momentum towards the end of the 
per iod. The resulting proportions under ages 15 and 35, or 25 and 35, 
resemble the reported proportions quite closely and the results seem 
therefore superior to those discussed previously. 
This leads to the conclusion that the case for a fertility increase 
of any significance is not strong. Although no extreme changes in the 
initial mortality level are required to accommodate a very small increase, 
even an amount of 7.5 per cent makes it obviously difficult to construct 
an age structure close to the reported one, without assuming a very high 
initial growth rate. But it is further clear that a small increase in 
fertility combined with a suitable adjustment of the initial level of 
life expectancy at birth, would leave the estimated birth rates largely 
unaltered. 
4. DDAS DATA 
In the previous chapter doubts were expressed as to whether the 
usual assumption that only births and deaths of children who are born, 
but also die in the patrol interval, are missed in the Papua-New Guinea 
administrative censuses, was fully tenable. The main argument pertaining 
to births was that infants are almost invariably underenumerated in 
censuses, and although this phenomenon is probably unusually limited in 
the DDA counts, its effect on the reported numbers of births may have 
been significant. But the interpretation of the information on births 
is difficult even if this complicating factor is considered to be 
entirely absent. 
The number of births reported for a given area and patrol interval 
will always depend on the number of births that occurred during the 
interval and the proportion of those that survived to the end of the 
interval. This proportion will in turn depend on both the level and 
pattern of mortality and the length of the patrol interval. Since this 
interval is almost never exactly a year, the recorded births were adjusted 
h f 12 . t in the same way as described fo r deaths, byte actor y to arrive a 
the probable number over a 12 months period, and only these figure s are 
now available. The adjustment factor is obviously not very suitable for 
durations rather di fferent from a year and this will have introduced 
some further bias, probably also in the relationship between the reported 
' 
numbers of births and deaths. 
---
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The overall birth rate reported stands at 34 . 7 per 1,000 population 
and, if the sex ratios amongst the new born and the tot al population, as 
derived from the same data, are taken at face value, the female and male 
birth rates can be calculated at 35.8 and 33. 7 per 1,000 respectively. 
Again, the question is by what amount must these rates be adjusted? The 
simplest approximation can be arrived at by adding adjusted death rates 
to the DDAS growth rates sh own in Table 3 . 16 (i . e . 21.3 per 1,000 for 
males and 23.2 for females). In the previous chapter we discussed how 
such death rates could be arrive d a t by est imating the DDAS population 
aged 0-4, by applying to this age group the West model M value 
n X 
corre s ponding to the mean p(2), and by adding the resulting deaths to the 
observed deaths at ages 5 and over . The combination of the adjusted 
death rates, i . e. 18 . 85 per 1,000 for males and 18.59 for females, with 
the growth rates yields birth rates of 40 . 2 and 41.8 respectively. In 
view of the conclusions reached in the preceding section, these estimates 
s eem to be 2 or 3 points too low. Since both the growth rates and death 
rates appeaTed earlier to be somewhat underestimated, the difference is 
not unexpected and can easily be accounted for. 
The above approximation assumes, of course, that all 'underreported' 
deaths are also 'underreported' births. Thus, no different result would 
be obtained if the birth rate were calculated by adding to the reported 
births the difference between the observed and reported numbers of deaths. 
5 . URBAN-RURAL AND REGIONAL FERTILITY DIFFERENTIALS 
Urban-Rural 
The only source of information pertaining to urban-rural fertility 
differentials is the 1966 census. The data on children ever born show 
that average parity amongst the youngest females tends to be higher in 
the 'urban' than in the rural village areas, and this is the case amongst 
ever married as well as all wome~ (Tab le 6 . 10) . Several factors may be 
Table 6 . 10 
The mean number of children ever born per woman and per ever 
married woman in the 'Urban' and Rural Village Sectors 
Mean number of children ever Mean number of children ever Age born eer woman born eer ever married woman 
group 'Urban' Rural 'Urban ' Rural 
Sector Village Sector Sector Village Sector 
1 2 3 4 5 
15-19 0.36 0 . 24 0. 91 0.61 
20-24 1. 62 1. 28 1.87 1.49 
25-29 2 . 90 2.65 3.05 2.76 
30-34 3.88 3.63 4 .02 3. 71 
35-39 4.34 4.27 4.45 4.32 
40-44 4.52 4. 52 4.61 4 .56 
45-49 4. 79 4.42 4 . 90 4 . 46 
50-54 4.83 4.29 5. 02 4.32 
55-59 4.73 4 . 22 4.90 4.27 
60-64 4 . 16 4 . 25 4 . 33 4.31 
65-69 4 . 21 4 . 25 4 . 55 4.29 
70-t 4.55 4 . 30 4.62 4.34 
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involved in this difference in fertility performance. Since the urban 
groups are probably less influenced by traditional attitudes towards 
child spacing than the rural population, and have better possibilities 
for weaning and little or no knowledge of modern contraceptives 1 , birth 
intervals may have shortened, and fertility amongst the urban population 
could well be slightly higher than amongst the rural population. In 
addition, there may be differences in recall lapse and the accuracy of 
age reporting. These could help explain the higher parity reported for 
females aged from 45 to 59 in the urban areas . 
The present data clearly do not allow any firm conclusions on most 
of the points that are generally considered in the study of urban-rural 
fertility differentials. Tabulations going considerably beyond what has 
been provided to date, would be required for any study of this type. 
Regional 
The ranking by fertility level. The data in respect of regional 
fertility differences are rather richer than those covering the urban-
rural situation. Table 6.11 lists a considerable number of variables 
relevant to the measurement of fertility in the districts and regions. 
Following our experience with the mortality data, there is reason 
to look first at the indices derived from the 1966 census when ranking 
the districts and regions by fertility level . The most reliable 
indicator of current fertility is probably the mean number of children 
ever born to women aged 20-29, and measures which make use of the age 
distribution may also be valuable. A stable estimate of the female 
birth rate can be obtained from the proportion under age 15 in the 
female population, if the mean proportion surviving to exact age 2 is 
used as evidence of the mortality level. The census and DDAS data 
permit the calculation of child/woman ratios and although these are not 
very 'pure' fertility indices, they are generally useful. 
There is a very strong association between the ranking of the 
districts according to these four variables - coefficient of concordance, 
W = .82, and the joint ranking as given in Table 6 . 12 therefore probably 
gives a reasonably good indication of the general pattern. But before 
commenting on the substantive results of the ranking, attention must be 
given to the DDAS birth rates and to the correlation between fertility 
and developmental variables. The calculation of linear correlation 
coefficients is useful in this connection, but because the assumption 
of linearity may not always hold, caution is required. 
The DDAS birth rates. The first two columns of Table 6.11 deal 
with a reported as well as a revised birth rate. In all cases the 
revised birth rate estimate was obtained by subtracting from the observed 
1 Not more than about one hundred women in Port Moresby, the largest urban 
centre, received family planning assistance at the time of the census. 
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deaths at ages 0-4, as estimated by the procedures described in the 
preceding chapter, the reported number of deaths at ages 0-4, and by 
considering the remainder as missed births. The resulting rates are 
thus of the same type as the rate discussed for the country as a whole, 
two sections earlier. 
Table 6.12 
The ranking of districts according to 
certain fertility variables 
Variable 
1 
Joint fertility * 
DDAS female birth 
rate, reported 
DDAS female birth 
rate, revised 
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~·, Based on average parity of women aged 20-29, child/woman ratio from 
census data, child/woman ratio from DDAS data, stable birth rate 
estimated from C(l5) in the female population with mean p(2) as 
evidence of the mortality level. 
Even though the DDAS data are known to be affected by a variety of 
errors, it is somewhat surprising to find such a great variation in the 
reported birth rates as Table 6.11 shows. The values for Westgulf and 
Northmilne, in particular, are very low, and this becomes quite apparent 
if the ranking according to the reported DDAS birth rate is compared 
with the joint ranking in Table 6.12. Because the reported DDAS birth 
rates are influenced by differences in mortality this could be a reason 
for the poor fit. The lower mortality, the more complete would one 
expect the reported birth rate to be, and the correlation between the 
reported birth rate and the mean value of p(2), is in fact positive 
(r = .30) on a district basis. 
Adjusting the reported birth rate by means of adding the excess of 
observed over reported deaths to the births, does not in all respects 
have the effect expected. The significant positive correlation between 
the birth rate and variables such as child/woman ratios and the average 
parity of wanen aged 20-29, is considerably reduced after the adjustment 
is carried out (Table 6.13). Since the adjustment of the death rate 
seemed in itself only moderately successful, it could well be that the 
inaccuracies and omissions in the various districts are too specific 
to allow a standard adjustment of the type used. Nevertheless there is 
a significant correlation between the reported DDAS birth rates and the 
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FIGURE 6 9 4: THE RELATIONSHIP BETWEEN CERTAIN FERTILITY 
MEASURES FOR THE FEMALE POPULATION, BY DISTRICT 
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stable birth rates discussed in the preceding section. Although these 
stable rates can only be approximate because of mortality decline and 
other reasons, they come close to the revised DDAS birth rate in quite 
a few cases . In some the difference is, however, exceedingly large -
e.g. Westgulf, Northmilne - and it could well be that the DDAS data of 
these districts are not representative of the real situation. It may 
be noted that if the DDAS growth rate is used in conjunction with C(l5) 
in the female population to estimate stable birth rates, rather unusual 
results are again achieved for these districts and for several others as 
well . It i s thus virtually certain that the DDAS rates of natural 
increase do not give an ' unbiased ' picture of natural growth in the 
various districts; quite possibly simply because they are not so 'unbiased' 
as usually thought. There is, in conclusion, reason to rely more on the 
census than on the DDAS data, although the latter source is useful in 
several other respects. 
Some other associations. It is evident from Table 6.13 that the 
two sets of child/woman ratios are not only significantly correlated 
with the average number of children born to women aged 40-49 and 20-29, 
and the stable birth rates based on p(2), but also with the developmental 
variables - 'proportion with age accurately known', 'proportion illiterate 
of population aged 10 and over', and, to a lesser extent, the 'proportion 
who never attended school ' . Since the child/woman ratios are influenced 
by both f ertility and mortality these associations seem entirely plausible . 
It is noteworthy that other fertility indices do not usually show a 
significant association with the developmental variables. Spearman's rank 
correlation coefficient between the joint fertility ranking in Table 6 . 12 
and the joint developmental ranking established in the preceding chapter, 
does not therefore exceed .43. 
But there are exceptions. At the 5 per cent level the parit y figures 
show a positive correlation with the proportion of the population with age 
accurately known, while the correlations with the proportions illiterate 
and the proportions who never attended school tend to be negative. This 
suggests fairly strongly that the degree of sophistication of the women 
may have influenced the accuracy with which the parity data have been 
reported . The proportion childless amongst women aged 40-49 is further 
significantly associated with the proportion who never attended school . 
Since the proportions who never went to school will be lowest in the 
areas where contact was established early, this negative correlation is 
understandable (r = -.70) in view of the probable spread of venereal 
disease. It is remarkable that the proportions childless are never 
signi f icantly associated with other fertility variables, even though the 
correlation coe fficients are usually of the expected sign. 
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Substantive results. The discussion in the two preceding sections 
confirms that the joint fertility ranking as given in Table 6.12 is 
probably quite satis factory . Thus, there appears to be no doubt at all 
that the island districts New Britain and Ibouma have by far the highest 
fertility, with crude birth rates in the high forties and average 
reported parity of females aged 40-49 coming close to 6.00 in New Britain 
(Table 6.14). The number of children ever born to females aged 20-29 in 
these areas is almost without exception at least 25 per cent higher than 
in other parts of the country. But since the Milne Bay District does not 
share the characteristics of Ibouma and New Britain, the figures for the 
region as a whole become less conspicuously high . 
The Morobe District seems to have the lowest fertility of all. 
Although Vial (1937/38) reported rather low birth rates for the area 
pre-war, this result is somewhat surprising. The birth rate is possibly 
below 40 per 1,000 population, and all results for this district are 
sanewhat peculiar (Tables 6.14 and 15) . The average parity of wanen aged 
40-49 is amongst the highest reported, while the figure for females aged 
20-29 does not rise above 1.56. The proportion amongst the younger women 
who have never given birth to a child is at the same time extraordinarily 
high : 0.239 amongst women aged 25-29, for example. Since it was found 
earlier (Chapter 4) that this district had a very high proportion of 
'never married' persons in the population, this may offer some explanation. 
But it is not easy to see why the marriage situation in this district 
should be so different from the rest of the country, and as the district 
has known extensive goldmining, research into this matter may well be 
warranted, particularly because the district forms the gateway to the 
highlands and there are reports that venereal disease is spreading along 
the highway to the highland centres. 
Another area of relatively low fertility seems to be Chimbu. Popu-
lation densities in this highland district are very high, and it is not 
impossible that this may have influenced the wishes regarding the number 
of children desired somewhat. But the differences f rom the level of the 
other highland districts, in particular the Western Highlands, are not 
great, and an average birth rate of about 42.5 per 1, 000 for the region 
as a whole is probably close to the truth. The low child/woman ratios 
in the highlands seem to confirm that mortality is, as concluded earlier 
from the calculated p(2)'s, still rather high. 
Birth rates between 40 and 45 per 1,000 also seem to exist in most 
other areas, with some being close to the upper limit (Sepik, Central), 
and others close to the lower limit (Westgulf, Northmilne) . With the 
number of children born to female s aged 20-29 being generally about 2.00, 
they strengthen the overall impression that variation in f ertility is 
rather limited in Papua-New Guinea if considered for large administrative 
units . Between small local groups they can, however, be very marked 
(van de Kaa 1967) . 
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6. CONCLUSIONS 
The average completed family size, as reported in the Papua-New 
Guinea census, remains considerably below the figures reported for the 
comparable Melanesian populations of the Solomon Islands and the New 
Hebrides . However, at the younger ages the average parity of females 
in the various Melanesian populations is fully compatible. It would 
seem that recall lapse, in its broadest sense, is largely to blame for 
the low Papua-New Guinea figures, but some slight increase in fertility 
could have occurred. The main points that emerge from the analysis are 
the following: 
1 . The various analytical procedures attempted show that the current 
gross reproduction rate i s probably about 3 . 04, if the mean age of 
the fertility schedule is taken as 28.5 years. 
2. The birth rates for males and females appear at the same time to be 
well in accordance with expectations based upon the calculated 
growth and death rates. The fema le rate would seem to approximate 
45 per 1, 000, while the value for males is probably f ractionally 
above 43 per 1,000 population . 
3. On a regional basis the fertility differences are not very marked, 
but the birth rates for females vary, nevertheless, from about 40 to 
close to 50 per 1,000. 
4. The New Guinea Islands region has by far the highest fertility and 
child/woman ratios are at the same time very high. The lowest fertility 
seems to occur in Chimbu and in the Morobe District. 
5. The correlation between several fertility and associated measures is 
highly significant on a district ba sis and these variables rank the 
districts therefore probably satisfactorily according to fertility 
level. 
6. Fertility in the 'Urban' Sector may exceed fertility in the Rural 
Village Sector. 
Chapter 7 
THE INTEGRAT I ON OF MORTALITY, FERTILITY, AND AGE DATA 
1. INTRODUCTION 
In the three preceding chapters the information available on the 
age structure, mortality and fertility of Papua-New Guinea's indigenous 
population was presented and the analysis of the data was in each case 
carried to a stage where certain broad conclusions could be formulated. 
Generally, no specific values were given for the various parameters 
concerned, but their probable range was narrowed down considerably. The 
task that must be faced now is one of selecting from within these likely 
ranges a series of values that is internally consistent and fits the 
most reliable observations as well as possible. The range and consid-
erations mentioned can thus be conceived of as constraints that have to 
be met while determining the population's smooth age distribution and 
its vital rates. 
2 . SMOOTHING THE AGE DISTRIBUTION 
Possible techniques 
The techniques employed in smoothing reported age distributions 
vary a great deal. Their suitability in a given situation depends 
essentially on the quality of the basic data. Where age distortions are 
extensive, graduation formulae generally do not give satisfactory results. 
But if data from more than one census are available and the country's 
demographic history is not too much affected by major calamities or wars 
they can be employed successfully (Government of India 1954). 
As long a s more than one census age distribution is available and 
migration during the census interval can be accounted for, a sensible 
smoothing can be achieved even if major disturbances are present (Demeny 
and Shorter 1968:30 ff.). But where only one age distribution exists 
and age misreporting is strong, it is difficult to find a good basis 
f or correction. Adopting a certain stable age distribution instead of 
the reported distribution, as was done by Blacker for Kenya (Statistics 
Division, Kenya 1966,III:89), for example, can only be a solution if 
there are good grounds to believe that the population is stable or 
approximatel y stable. If these conditions are not met an alternative 
solution is required. 
Brass ( 1969:3) has shown the relevance of a procedure whereby the 
logit di fferences between the cumulated proportions under given ages in 
IB6 
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a reported and a given reference distribution are established, but the 
interpretations of the deviations is necessarily subjective. 
The procedure upon which reliance will mainly be placed here is 
similarly subjective, because the attempt will be made to construct an 
age distribution that resembles the reported distribution in essential 
respects, by simulating what could conceivably have been the country's 
demographic history. Thus, it closely resembles the procedure used in 
the previous chapter when investigating the effects of fertility increase 
and it is essentially a refinement of it. The basic advantage of the 
procedure is that a variety of considerations can be taken into account 
simultaneously . The main disadvantage is that there appears to be no 
objective method of determining in advance which combination of 
assumptions is most likely to yield the smooth generated population 
which matches the reported population best. In fact, as the true vital 
rates and age structure are unknown, even after a certain number of 
alternative smooth age distributions have been constructed, only a 
subjective judgment can lead to the selection of one in preference to 
all others. 
Constructing a smooth age distribution 
Constraints. We saw in the previous chapter that projecting an 
initially stable population with a proportion under age 15 of about 40 
per cent, over a 20-year period under conditions of declining mortality 
and some slight increase in fertility, gave promising results when age 
structures were compared. No attention was then given to the growth and 
death rates of the constructed populations. In the present context these 
rates are important, however, because the rates of the smoothed popu-
lation should be compatible with those estimated in the previous chapters 
and summarised in Table 7.1, or if there are discrepancies they should 
deviate from these rates in a plausible way. Thus, there are three 
types of constraints to be dealt with: those in respect of the initial 
population, those in respect of the reported age structure and sex 
ratio, and those in respect of the estimated vital rates. 
Table 7 . 1 
The 'best' estimates of various population parameters 
as summarised from previous chapters, 1961-66 
Parameter 
1 
Growth rate 
Birth rate 
Death rate 
Life expectancy 
at birth 
T.F.R. 
m 
sex ratio 
Males Females Source 
2 3 4 
.0220 .0235 Estimates selected from DDA data 
.0433 
.0189 
43.56 
.0446 
.0186 
43 . 25 
6.225 
28 . 5 
108.8 
over 1961-66 
Quasi-stable estimates using p(2) 
by sex and C(35) by sex 
Estimates from DDAS data but likely 
to be considerably too low 
From mean p(2) and West model life 
tables 
Quasi-stable estimate using p(2) 
and consistent with reported P2 
Es timated from parity data 
As reported in the 1966 census 
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Constructing a smooth population under such demanding conditions 
can only be done by experimenting in a systematic way with several of 
the variables involved, and in this case a great deal of attention was 
given to the effect of changes in initial population and in the degrees 
of mortality decline and fertility increase. However, certain assump-
tions were kept constant for all projections and these were as follows: 
(a) The initial populations were always assumed to be West 
model stable populations. The female population was 
thereby defined by specifying the life expectancy at 
birth and the G.R.R. with m taken as 28.5 years. The 
matching male population was always determined by 
assuming that it had the same growth rate as the female 
population, that the sex ratio at birth was 105 males 
per 100 females, and by specifying its li fe expectancy 
at birth in relation to the female life expectancy. 
(b) Mortal ity decline was always expressed as a given 
increase in life expectancy, and the West model life 
tables were used throughout . The total increase in 
life expectancy specified was usually allocated over 
the four quinquennia from 1946 to 1966 in the following 
proportions: 10, 25, 30 and 35 per cent, thus taking 
account of the progressive development of medical services. 
( c ) Changes in fertility were always considered to apply to 
all age groups of women. A total fertility rate of 6.225 
was used throughout as the terminal fertility level. 
(d) Where a war-effect was simulated, the decline in life 
expectancy was invariably taken as 2.5 years and the 
decrease in fertility as 2.5 per cent . 
The calculations made showed that it was generally possible to adjust 
projections in such a way that they satisfied a given criterion. It 
proved difficult, however, to make them satisfy several criteria at the 
same time. This problem is illustrated in Table 7.2 where three selected 
projections are compared. They all satisfy the criterion of having an 
overall sex ratio roughly equal to that reported in the census but they 
differ in several other respects. 
Three test populations. The first projection (A) does not assume 
any increase in fertility, and is the same quasi-stable projection as 
shown in Table 6 . 9. Its advantage is that the initial populations have 
a fairly low growth rate ( r = .01142) and that the resulting age dis-
tribution appears to smooth the reported distribution in a reasonable 
manner. However, the birth and growth rates are perhaps fractionally 
too low; and not incorporating any increase in fertility is also a 
disadvantage. This is not so much because its influence is likely to 
.... 
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Tab le 7.2 
Comparison of the result of the projection 
of three selected test population s 
Males Females 
Description Projection 
A F G A F G 
1 2 3 4 5 6 7 
Initial population 1946 
TFR 6.225 5.950 6.100 
Oe 0 30. 25 36.00 32.15 28. 75 34.50 30.75 
r -,'(·k 11.42 15.68 12.93 11.42 15.68 12.93 
C(l5) 38.48 39.31 38. 77 39.33 39.99 39.52 
Terminal Population 1966 
TFR 6.225 6.225 6.225 
oe 43. 75 44.25 43.75 43.25 42. 75 43. 25 0 
C(x) reeorted 
xlOO 5 103.9 102. 4 103.3 102.2 101. 6 101. 6 C(x) projected 10 107.9 107. 2 108 .0 104.9 104.9 105.2 
15 104.9 104.5 105. 1 100. 4 100. 7 100 .8 
20 102.4 101. 8 102. 5 98.3 98.3 98.5 
25 100. 1 99.3 100.0 97.5 97.3 97.6 
30 101. 2 100 .4 101. 0 99.6 99 .2 99. 7 
35 100.9 100.3 100.8 100 .4 99.9 100.3 
40 102.6 102. 1 102 . 5 102.9 102.6 102. 9 
45 103.2 102.8 103. 1 104 . 1 103.8 104.0 
50 104.3 104. 0 104 .2 105.1 104.9 105. 1 
55 103.7 103.6 103 . 7 104.5 104 . 4 104 . 5 
60 103.0 103 .0 103.0 103 . 7 103 . 7 103. 7 
65 102 . 0 102.0 102.0 102 . 4 102 . 4 102 .5 
70 101. 2 101. 3 101. 2 101. 5 101. 5 101. 5 
75 100. 5 100.5 100.5 100 . 6 100 . 6 100.6 
80+ 100.2 100 . 2 100.2 100 .2 100.2 100 .2 
c (x) reported -
c <x) projected 
0 - 4 0.64 0. 40 0.54 0.3 7 0.28 0.28 
1, 5 - 9 1. 73 1. 75 1. 85 1.14 1. 20 1. 30 
10 - 14 -0.35 -0.28 -0.30 - 1.34 -1. 20 - 1. 25 
15 - 19 -0. 79 -0. 92 -0 .82 -1.08 -1. 17 - 1.10 
20 - 24 - 1. 20 - 1. 36 -1. 27 -0. 60 -0. 78 -0.69 
25 - 29 0. 73 0.67 0.67 1. 25 1.12 1. 21 
30 - 34 -0.09 -0.07 -0.09 0.51 0.48 0 . 48 
35 - 39 1. 39 1.46 1. 39 2.08 2.10 2.06 
40 - 44 0.61 0. 71 0.63 1.11 1. 15 1. 10 
45 - 49 1.09 1.19 1.13 1.10 1.16 1.11 
50 - 54 -0.38 -0.28 -0.35 -0.38 -0.3 1 - 0 . 37 ,, 
55 - 59 -0.53 -0.45 -0.5 1 -0.65 -0.59 -0.63 
60 - 64 -0.94 -0.89 -0.93 - 1.16 -1. 12 - 1 . 16 
1, 65 - 69 -0. 71 -0.69 -0. 70 -0.92 -0.90 -0.92 
70 - 74 -0. 70 -0. 70 -0. 71 -0.82 -0.82 -0.82 
I! 
75 - 79 -0.35 -0.36 -0.35 -0. 42 -0. 43 -0. 43 
80+ -0 .16 -0 . 18 -0 . 17 -0. 20 -0.2 1 -0.20 
II Index of dissimilarity ,·, 
0 - 34 5.53 5.45 5 . 54 6 .29 6 . 23 6.31 
35 + 6 .86 6.91 6.87 8.84 8. 79 8.80 
I Total 12.39 12.36 12 . 41 15.13 15.02 15.11 
1961-66 
11 Average birth rate -:»·, 42. 75 43 . 25 43.05 44.46 44.88 44 . 70 
Average death rate 20.30 19 .98 20.35 21.03 21.51 21.08 
I! 
Average growth rate 22.45 23.2 7 22. 70 23.43 23 .37 23.62 
Sex ratios 108.9 108.8 108. 7 
(ma les eer 100 fema les ) 
"'I'( 
~jc (x) reported - c(x) projected I 
ll ')':·k r ates per 1, 000 popul ation . ,, 
--
be very significant, but more because some increase is to be expected 
on theoretical grounds (Basavarajappa 1963 : 248, 251) . 
In the second projection (F) an increase in fertility of 2.5 per 
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cent has been assumed for both the period 1956-61 and 1961-66. It is of 
interest that the resulting smooth age distribution follows the reported 
distribution closer than in the first case . This is noticeable at the 
youngest age group as well as in the reproductive ages . At the same time, 
the female birth rate reaches 44 . 9 per 1,000. But even though these 
aspects are satisfactory, it is difficult to accept that the stable growth 
rate in 1946 could have been as high as 15 . 7 per 1,000 and that the initial 
life expectancy at birth of males was as high as 36 years . 
In the third and final example (G) the increase in fertility is a 
nominal 2 . 5 per cent during 1961-66, but even this makes it possible to 
reduce the initial life expectancy at birth for females to 30 . 75 years 
and the growth rate to a manageable, although still fairly high, 12.9 per 
1,000 . The birth and growth rates over 1961-66 in this projection are 
very close to the values thought most likely . The more substantial 
deviations are, moreover, in the right direction, i . e . the growth of the 
male population would appear to be somewhat higher than the rate cal-
culated from the DDA data, and the calculated sex ratio is somewhat lower 
than reported. As in all other cases the DDAS death rates require a 
considerable upward adjustment, but an overall rate of 20 . 7 per 1,000 
population is not really significantly higher than expected . It may be 
noted finally that the difference in life expectancy at birth between 
the male and female population under the assumptions is allowed to 
diminish from one year initially to only half a year during 1961-66, 
and as this would be a plausible development it would seem that this 
projection satisfies nearly all conditions that one might wish to 
specify . 
The question is now : does the constructed age structure also provide 
the most sensible smoothing of the reported structure? 
The constructed and reported age distributions. The comparison of 
the reported and constructed age distributions as given in Table 7.2 
shows that the three generated distributions differ from the reported 
distribution in much the same way . The proportions in age groups 0-4 
and 5-9, and those in age groups from 25-29 to 45-49, would appear to 
have been over - estimated in the census, those in all other age groups 
to have been underestimated . The only exception to this is age group 
30 - 34 in the male population which may have been slightly underestimated 
rather than over - estimated . 
It will be clear immediately that this pattern of deviations is 
entirely consistent with the pattern of age distortions as described in 
Chapter 4 . And if there were complete certainty about the age errors 
distinguished, replacing the reported distribution by a constructed 
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distribution would be very sensible . It would deal with the problem of 
the heaping under age 10, the avoidance of adolescent ages, and the 
problem of clustering around the centre of the reproductive period and 
in the 40 49 age range . 
However, there is no such certainty. The questions arise therefore 
as to whether making allowance for the possible effect of the Second 
World War would not improve the relationship between reported and 
constructed age distribution and as to whether an excessively high 
mortality amongst elderly people in New Guinea might not explain the 
deficits at ages 50 and over . 
The first question can be answered a little more firmly than the 
second . The effect of the war was simulated quite extensively and the 
result was in all cases rather unsatisfactory. Because a decline in 
fertility and increase in mortality during p a rt of the period 1941-46 
has the effect of decreasing the projected size o f the age group 20-24 
in 1966, the assumption of war influence tended to reduce the index of 
dissimilarity. But this is not a good argument in favour of its existence. 
An assumption of war effect in respect of the age group 10-14 would 
obviously also improve the index, and what makes a substantial influence 
of the war unlikely, is that it would very probably have led to lower 
proportions under ages 25, 30, 35, 40 and 45, for instance, than now 
reported . In fact, in all attempts made when starting with an initial 
stable population in 1941 and under reasonable assumptions of further 
development, it proved impossible to arrive at a proportion under 35 
even roughly resembling the more than 74.2 per cent reported. 
The answer in respect of the second question is difficult to give. 
Although the West model mortality pattern seemed acceptable in Chapter 5, 
some difference between this and the true pattern could well exist. 
Because the possibilities of caring for the old and infirm are limited 
in traditional society, it would not be surprising if they were subject 
to high mortality. And even though one might intuitively feel that it 
is precisely this idea about mortality amongst the elderly which has 
contributed most to the phenomenon observed, this does not solve the 
problem. The only objective course open is, it would seem, to smooth 
the reported population also by some other procedure and to compare the 
results with whatever sources are available. 
'Disciplining' the reported distribution. Although many years ago, 
the United Nations Secretariat (U . N. 1956:12) suggested a very simple 
formula for the smoothing of a single age distribution which could to 
some extent suit our purposes, it is the method of 'disciplining' recently 
su ggested by Brass (1969) which is of particular interest here. 
This method is of use if it can be assumed that the broad pattern 
of a given reported age distribution is correct and that little more than 
a smoothing of irregularities is required . We will make this assumption 
-
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in respect of the ensus distribution and then follow the suggested 
pro edure of omparing the logit differences between the cumulative 
proportions in the reported age distribution and those in a stable 
population which s taken as the standard . 
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Figure 7 . 1 shows how the logit differences can be plotted against 
age on a ogit standard scale and how this yields a curve which has 
some irregularities but is nevertheless fairly smooth . Thus, if the 
broad pattern can be taken to reflect the real way in which the 
population age stru ture differs from the stable population chosen as 
the standard while the irregularities indicate errors, then a sensible 
smoothing can be a hieved by fitting a curve to the plotted logit 
differences . 
Aga in, various problems arise . Usually the smooth curve will have 
to be fitted by sections . For example, in the case of Papua-New Guinea's 
total population as shown in Figure 7.1, a parabola was fitted to the 
deviations under ages 5 to 20 and those under ages 15 to 45, while a 
straight line was used for the section from 40 to 75+ . By simply 
averaging the overlapping figures a completely smooth total curve was 
obtained, but it is quite evident that the choice of the different 
sections and type o f urve is fairly arbitrary. 
This be ame particularly clear when the age distributions of males 
and females were studied separately . The smoothing that suggested itself 
for the male popu ation differed from what appeared most suitable for the 
female distribution, and smoo thing the two distributions independently 
led to a pattern of age-specific sex ratios that was very erratic and 
imp ausible. Generating a smooth male age distribution from the smoothed 
female distribution , or vice versa, proved also unsatisfactory . This 
was partly because it required specific assumptions about the relation-
ship between the male and female populations, and partly because it 
resulted in one distribution following the reported distribution closely, 
while the other did not do that at all. 
Combining the male and female distributions as done in Figure 7.1 
was therefore preferred, and the smoothed male and female age distributions 
were obtained from the smooth joint distribution by assuming that the age-
specific sex ratios that resulted from projection G (see preceding section) 
were fully applicable. The results of this are shown in Figure 7.2 where 
the 'disciplined' male and female distributions and the male and female 
distributions generated under projection Gare compared with the reported 
census age distribution s . The distributions obtained by the procedures 
evolved by Brass certainly resemble the reported distribution much more 
than the generated distributions. But whether this is an advantage 
remains to be onsidered . 
- --- . ~ --- -
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3 . COMPARISON OF VARIOUS AGE DISTRIBUTIONS 
By age group 
For this section four different age structures will be compared, 
i.e . the reported census distribution, the DDAS distribution, the smooth 
distribution generated by projection G and, finally, the smooth dis-
tribution derived by Brass's method. 
When, in Table 4 . 7, the broad age structure of the census population 
was compared with the DDAS age distribution, some striking differences 
were found. Table 7.3 compares in a similar way the two smoothed age 
structures with the DDAS data and the conclusion is unavoidable that 
whereas the constructed distribution of projection G generally resembles 
the DDAS distribution closely, this is certainly not the case with the 
smooth distribution derived by the logitmethod . The logit smoothing 
Table 7 . 3 
Comparison of the DDAS age structure with smoothed 
distributions obtained by different procedures 
Age group 
Popul ation Sex 0-5 6-10 11-15 16-45 46 and 
over 
1 2 3 4 5 6 7 
DDAS data M 193,536 149,453 126,191 482,630 170,161 
Generated smooth M 217,522 143,756 123,613 472,998 164,082 population 
Logit smoothed M 225,651 156,500 115,493 498,760 125,567 population 
DDAS data F 189,622 138,011 116,205 446,402 140,755 
Generated smooth F 206,181 134,494 114,428 423,305 152,587 population 
Logit smoothed F 214,668 146,875 107,310 447,145 114,997 population 
Total 
8 
1,121,971 
1,121,971 
1,121,971 
1,030,995 
1,030,995 
1,030,995 
would evidently perpetuate some of the characteristics of the reported age 
distribution for which there is, on the evidence of the DDAS data, reason 
to believe that they are the result of error. That is: the over-estimation 
of the proportion under age 10, the underestimation of the number aged 
11-15 and the very low proportion over age 45. The situation in respect 
of the age group 16-45 is more complicated . The logit smoothing reduces 
the number of females of this age as reported in the census from 464,600 
to 447,150, but at the same time the number of males increases by about 
10 , 000. In the generated smooth distribution the number of males as well 
as females aged 15-46 is greatly reduced and in view of the way the census 
data were obtained - i.e. from Village Books and through estimation - this 
seems more logical. 
The general impression is that the Papua- ew Guinea census data do 
not meet the conditions necessary for the successful application of the 
logit smoothing technique. This can be demonstrated to some extent further 
by reverse surviving the logit smoothed age distribution fr om 1966 to 1961 
using West model P values representing a life expectancy at birth of 43 . 25 
X 
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years for females and 43.75 years for males. This would yield average 
birth rates over 1961-66 only slightly above those estimated earlier, 
but because the death rate would at the same time remain somewhat below 
20 per 1,000, the average rate of increase would rise to 2.7 per cent 
for females and 2.6 per cent for males. Growth rates of this magnitude 
are so much higher than those observed in the DDA data that they are 
difficult to accept. However, the West model mortality pattern is 
unlikely to be applicable if the real age distribution resembles the 
logit smoothed distribution and no great significance can therefore be 
attached to the reverse survival calculation. 
The conclusion that the generated smooth distribution G is to be 
preferred to the logit smoothed distribution does not imply that the 
generated results follow the real distribution closely, or that pro-
jection G is also in this respect to be preferred to A or F. However, 
some observations on these points can be made. It was argued in Chapter 
4 that the clustering of persons in the age groups from 25 to 49 was 
associated with the selective use of Village Books as a source of dates 
of birth and also with the natural tendency of interviewers and 
collectors to avoid extremes in age estimation. That such a tendency 
exists was established during research in West Irian, when field 
assistants were asked to give in addition to the estimated year of birth 
the earliest and latest dates of birth which, in their opinion, were 
possible. Almost invariably they considered that the possible margin 
between the estimated and possible latest year of birth to be less than 
the margin between the estimated and the earliest possible year of birth 
(Groenewegen and van de Kaa 1964-67, V:54 ff.). They were clearly 
reluctant to move too far beyond the earliest date in the historical 
calendar, and hence they preferred to err towards estimating too young 
an age than one too old. 
Recent census tests in the New Guinea highlands which used a 
re- interviewing procedure showed that tremendous variations in the 
estimated ages of elderly people occur (Hindle, private communication), 
and the transfer of a substantial number of people to ages over 50 is 
also quite plausible from this point of view. It should be noted that 
the proportions under age 35 in the constructed populations come very 
close to those reported (Table 7.2), and this is important in view of 
the use made of these reported proportions when estimating fertility . 
The proportion under age 15 in the constructed female population 
also comes close to the proportion reported. But while it would perhaps 
be more usual for this reported proportion to remain below that con-
structed, the ratio is slightly above 100. What is interesting is that 
the same ratio amongst the male population suggests that the reported 
proportion is about 5 per cent too high. Thus, the relationship between 
the reported proportions under 15 in the male and female populations 
follows that normally observed (see Chapter 6). 
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That the reported proportions under age 15 are higher than those 
generated may reflect mainly that the underestimation of ages has been 
influenced greatly by the census instruction to ask certain questions 
only of persons deemed to be 10 years of age or older, possibly through 
some form of chain reaction. The older brother of a boy estimated to be 
9 instead of 12 may, for instance, have been estimated to be 14 instead 
of 16, because the difference in age between the two was clearly not 
more than 4 or 5 years. 
The effect of the census rule on the proportions under age 10 and 
the proportion in the age group 5-9 appears to have been very strong 
indeed. It may, for reasons analogous to those first described, also 
have led to the apparent excess in the age group 0-4 . Because under-
enumeration of children is a phenomenon common to most censuses, this 
excess is very unusual. It does not necessarily follow that under-
enumeration did not occur, but if it did age errors, or perhaps errors 
in the estimation of fertility and mortality, hide its effect. It is 
relevant here that the growth of children in Papua-New Guinea can be 
very retarded. Malcolm has shown this clearly for the Bundi (1968) and 
more recently also for the Asai of the Madang District (1970). When, 
during a medical conference, he asked more than 30 of his colleagues to 
estimate the age of 5 Bundi boys, despite his previous warning that 
underestimation was likely, the result was as follows ( anonymous 1967:122): 
Description Subject: A B C D E 
1 2 3 4 5 6 
True age 7 . 0 7.4 15 . 3 17 . 3 16 . 7 
Mean estimated age 4 . 0 4.4 10 . 4 15.2 16.4 
Number of medical 
au dience :eartici:eating 31 35 34 35 37 
Thus, if a small stature and retardation in growth are reasonabl y 
widespread in the highlands, the interviewers and collectors - of whom 
a relatively small proportion were highlanders - may have made substantial 
age errors even at the youngest ages. 
The general conclusion that can now be reached is that replacing 
the reported age structure by a structure obtained by projection of a 
test population is quite likely to result in a substantial improvement 
of the age data. It is also possible to judge with some confidence which 
of the three distributions mentioned in Table 7 . 2 should be preferred. 
Because projection Fis based on the initial propulation with an unaccep-
tably high growth rate, the question is simply whether projection G or 
the quasi-stable projection should be chosen. Since projection G yields 
the best configuration in respect of age groups 0-4 and 5-9, and follows, 
at least for the female population, the reported proportion over the age 
range from 25 - 29 to 55-59 somewhat closer than A, the choice is not 
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difficult. And where in the following sections reference to Papua-New 
Guinea 's smoothed age structure is made, it can be taken to mean the 
smooth age structure that resulted from projection G. The relationship 
between this distribution, the DDAS distribution and the reported census 
distribution is summarised in Figure 7.3. 
By single years of age 
Except for the DDAS data there is little evidence against which the 
suitability of the smoothing can be studied. But since the census itself 
produced information on the age distribution of persons with age 
a curately known, it is possible to appraise the results for ages below 
20 in some more detail . It may be recalled that the reported numbers 
with age accurately known increase sharply from age 20 to age 0 . Possibly 
because of sampling variation, some slight irregularities occur, but these 
disappear readily if five year moving averages are calculated. 
If the reported population at each age under 20 is expressed as a 
proportion of the smoothed number with age accurately known at that age, 
the resulting curves probably provide a good reflection of what went 
wrong during age estimation (Figure 7.4). It is interesting to see how 
these curves change if the smoothed 5-year age distribution is converted 
to a single year age distribution with the help of Sprague's multipliers 
and the smoothed numbers at each age under 20 are expressed as a pro-
portion of the smoothed number with age accurately known at each age. 
Both the over - estimation in the age group 5-9 and the underestimation at 
ages over 10 are strikingly clear. There is, of course, no indication 
that the smoothed figures are fully accurate. Sprague's multipliers for 
example, do not usually yie ld a good distribution under age 5, but the 
general pattern of the smoothing is almost certainly appropriate. 
4 . EFFECTS OF THE SMOOTHING 
Upon the estimation of vital rates 
A smoothing of the type and magnitude just carried out can have 
numerous implications. Errors in age estimation are generally associated 
with the 'status' of the person concerned. For example, the estimated 
age of a woman is likely to have been influenced by the number of 
children she reported or by her marital status . Whether a child goes to 
s hool, does not yet go to school or no longer goes to school will 
immediately be asso~iated with age, and, in a country such as Papua-New 
Guinea where a considerable number of 'under-age' and 'over-age' children 
attend primary school, this can be misleading. Thus, it is perhaps true 
to say that the ages of those persons who are at the extreme ends of 
certain 'status' distributions are more likely to be estimated wrongly 
than those of persons who are more representative of the 'norm'. 
- ---- -
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A 24- year old, married with two children, probably has a better chance 
that her age will be estimated correctly than an unmarried woman of the 
same age with no children or a 24-year old widow with four children. 
Similarly , the age of a 29-year old man is probably more likely to be 
estimated correctly if he is married and living in a rural village, than 
if he is not married and works on a plantation as a contract labourer. 
Under these circumstances, there is always a good deal of concern 
about the effect that age errors may have had upon indices derived from 
the census and used in the estimation of vital rates, and in addition, 
there is the question of the direct effect of the smoothing upon the 
size of the population of working age and the school age population. 
With regard to the first aspect, we need only be brief here. The 
main indices derived from the census and used in the estimation of 
mortality and fertility are: the proportion of the population reported 
to be younger than 35, the number of children born to females aged 20 - 24 
and 25 - 29, and the proportion of these children surviving. Since the 
smoothed distribution reproduces the reported proportions under age 35 
almost exactly, no significant variation due to this variable can be 
expected. More variation could result from the parity figures, but then 
it is very difficult to predict in which direction the changes would go. 
Van de Wa lle (1968c:148) has studied the effect of age misreporting 
on recorded parity empirically, and it is apparent that its influence 
is potentially significant. Much depends on the characteristics of the 
women transferred from one age grou p to another. 
The same is probabl y true in respect of the proportions of children 
surviving . Several possibilities come to mind. Women of whom some 
children died shortly after birth may well, on average, give birth to 
more children than women of the same age whose children survived. And, 
if parity is an important factor in age estimation, women of above 
average fertility may well be transferred to the next higher age group. 
However, if they are at the same time prone to omit more of their children 
because more were born and more have died, over-estimation would be less 
likely to occur. 
Since there is no good evidence on the characteristics of the trans-
ferred women in Papua-New Guinea, it is difficult to speculate on what 
the effect may have been . It is relevant perhaps that the many small 
groups in the country seem to have somewhat different customs pertaining 
to age at first marriage and childbirth. By unwittingly transferring 
the 'norms' of one group to that of another, the interviewers might have 
compensated some errors . Moreover, approximately the same level of 
mortality and fertility was estimated by different procedures and such 
consistency is always pleasing. But it remains true that the influence 
of age errors on the estimation of vital rates cannot be assessed 
properly. 
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Upon some population characteristics 
Age - specific sex ratios. The effect of the smoothing of the age 
structure upon certain population characteristics can be discussed in 
more positive terms. Three points will be dealt with here, namely the 
effect upon the age- specific sex ratios, the size of the school age and 
working population, and the estimated age at first marriage. 
The pattern of age-specific sex ratios as reported in the 1966 
census was presented in Table 4.4 and in Figure 7 . 5 it is shown against 
that of the smoothed population. The d ifferences are striking. Whereas 
the reported urve shows the characteristic peak at the age group 10-14 
in the smooth distribution, both this peak and the second peak at age 
group 65 - 69 have disappeared . Instead, the excess of males rises slowly 
to age group 40-44 and declines relatively sharply thereafter. 
The smooth pattern appears rather more reasonable than that reported, 
although it is not certain that the mortality differences between males 
and females are in reality not more confined to the reproductive period 
than in the We st model mortality pattern. But, as there is no hard 
evidence to this effect and boys may be preferred to girls, the male 
children may be at an advantage from birth onward . That an abnormally 
high masculinity amongst live births is involved is quite unlikely for 
the country as a whole . In fact, whatever evidence resulted from the 
DDAS data indicated an unexceptional value of about 105 males per 100 
females. 
School age and working population. Un iversal primary education may 
be a plank i n the platform of Papua-New Gu inea's young political parties, 
but it is not yet official policy. In fact, neither the size of the 
school age population nor the number o f persons of school age attending 
school are known accurately enough to calculate school participation 
rates with confidence (Fry 1970:69). The only census tabulation which 
could have thrown some light on this matter, i.e . population by sex, age 
and education, has never been produced. 
We are here, however, more concerned with the size of the school 
age population than with participation rates. It is evident from 
previous discussions that the census does not indicate the numbers of 
persons at each age over the age range from 5 to 19 years very truthfully. 
The discrepancie s between the reported and smoothed figures are therefore 
very substantial at certain ages. Table 7.4 compares the reported and 
smoothed figures in detail . If the population aged 6 and 7 is taken 
to represent the entry age cohorts for primary school 1 , their estimated 
si ze is about 13 per cent smaller than reported . At the same time the 
reported number of primary school age (6-12 years) exceeds the estimated 
1 From 1968 to about 1973 the course will change from a 7-year course 
with entry at age 6, to a 6-year course with entry at age 7 (F r y 1970:71). 
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Age specific sex ratios . The effect of the smoothing of the age 
structure upon certain population characteristics can be discussed in 
more positive terms . Three points will be dealt with here, namely the 
effect upon the age-specific sex ratios, the size of the school age and 
working popul ation, and the estimated age at first marriage. 
The pattern of age-specific sex ratios as reported in the 1966 
census was presented in Table 4 . 4 and in Figure 7 , 5 it is shown against 
that of the smoothed population. The d ifferences are striking. Whereas 
the reported curve shows the characteristic peak at the age group 10-14 
i n the smooth distribution, both this peak and the second peak at age 
group 65 - 69 have disappeared . Instead, the excess of males rises slowly 
to age group 40-44 and declines relatively sharply thereafter . 
The smooth pattern appears rather more reasonable than that reported , 
although it is not certain that the mortality differences between males 
and females are in reality not more confined to the reproductive period 
than in the West model mortalit y pattern. But, as there is no hard 
evidence to this effect and boys may be preferred to girls, the male 
children may be at an advantage from birth onward . That an abnormally 
high masculinity amongst live births is involved is quite unlikely for 
the country as a whole . In fact, whatever evidence resulted from the 
DDAS data indicated an unexceptional value of about 105 males per 100 
females. 
School age and working population. Universal primary education may 
be a plank in the platform of Papua-New Guinea's young political parties, 
but it is not yet official policy . In fact, neither the size of the 
school age population nor the number of persons of school age attending 
school are known accurately enough to calculate school participa tion 
r a tes with confidence (Fry 1970:69). The onl y census tabulation which 
could have thrown some light on this matter, i.e . popul ation by sex, age 
and education, has never been produced . 
We are here, however, more concerned with the size of the school 
age population than with participation rates. It is evident from 
previous discussions that the census does not indicate the numbers of 
persons at each age over the age range from 5 to 19 years very truthfully. 
Th e discrepancies between the reported and smoothed figures are therefore 
very substantial at certain ages. Table 7.4 compares the reported and 
smoothed figures in detail . If the population aged 6 and 7 is taken 
to represent the entry age cohorts for primary school 1, their estimated 
size is about 13 per cent smaller than reported . At the same time the 
reported number of primary school age (6-1 2 years) exceeds the estimated 
1 From 1968 to about 1973 the course will change from a 7-year course 
with entry at age 6, to a 6-year course with entry at age 7 (Fry 1970:71). 
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Table 7 .4 
The population of school age in the reported and smoothed population 
Age 
1 
6 
7 
6- 7 
8 
9 
10 
11 
12 
6 - 12 
13 
14 
15 
16 
17 
18 
13-18 
19 
Males 
reported smoothed 
2 3 
35,877 
34,334 
70,211 
33,281 
31,057 
26,907 
27,149 
24, 785 
213,390 
23,786 
21 , 341 
20,149 
21,860 
20,791 
19,066 
126,993 
18,486 
30,790 
29,660 
60,450 
28,650 
27,740 
26,930 
26,230 
25,520 
195,500 
24,740 
23,940 
23,200 
22,500 
21, 8"60 
21,250 
137,490 
20, 700 
Females 
reported smoothed 
4 5 
32,753 
31,849 
64,602 
29,440 
26,637 
23,339 
22,484 
21,889 
188,391 
19,931 
17,561 
18,204 
18,769 
17,674 
16,965 
109,104 
17,479 
28,930 
27,800 
56,730 
26,800 
25,890 
25,090 
24,390 
23,680 
182,561 
22,900 
22,100 
21,360 
20,670 
20,020 
19,420 
126,470 
18,850 
Total reportedxlOO 
reported smoothed smoothed 
6 7 8 
68,630 
66,183 
134,813 
62, 721 
57 , 694 
50,246 
49,633 
46 ,6 74 
401,781 
43,717 
38,902 
38,353 
40 ,6 29 
38,465 
36,031 
236,097 
35,965 
59,710 
57,460 
117,170 
55,440 
53,620 
52,020 
50,610 
49,190 
378,050 
47,640 
46,030 
44,560 
43,170 
41,870 
40,670 
263,950 
39,540 
114. 9 
115. 2 
115 .1 
113 .1 
107.6 
96. 6 
98.1 
94.9 
106 . 3 
91.8 
84.5 
86.1 
94 . 1 
91. 9 
88.6 
89.4 
91.0 
number by about 6 per cent, which clearly can alter participation rates 
significantly. In practice, the difficulty o f determining whether a 
child is of school age or not remains, and the high proportion of 'over 
age' children in primary school - Fry (1970:69) estimates their number 
at more than a fifth of total enrolment - will continue to influence 
education statistics. 
The differences between the reported and estimated numbers of 
secondary school a ge ( 13-18 years) are also quite considerable, wi th the 
smoothed number exceeding the reported number by some 11 per cent . 
Table 7.5 
The population of working age in the reported and smoothed population 
Age 
1 
15 - 19 
20 - 24 
25 - 29 
30 - 34 
35 - 39 
40- 44 
45-49 
20 - 49 
50- 54 
55 - 59 
50 - 59 
15-59 
Males 
reported smoothed 
2 3 
100 . 4 
81.5 
92 . 3 
73 . 6 
80 . 9 
63 . 2 
59 . 9 
451.4 
35 . 0 
25 . 3 
60 . 3 
612 . 1 
109 . 5 
95.8 
84 . 7 
74.7 
65 . 2 
56 . 1 
47 . 3 
423 . 9 
38 . 9 
31.0 
69.9 
603.3 
Females 
repor ted smoothed 
4 5 
89 . 1 
79 . 5 
88.2 
71.3 
78.7 
60.8 
53.4 
431. 9 
31. 2 
22.0 
53 . 2 
574.2 
100.3 
86.6 
75.7 
66.3 
5 7 .4 
49.4 
42.0 
377 . 3 
35 . 1 
28.5 
63.5 
541. 2 
Total reported xlOO 
reported smoothed snoothed 
6 7 8 
189 . 4 
161.0 
180.5 
144.9 
159 . 6 
123. 9 
113.4 
883.3 
66.2 
4 7. 3 
113. 5 
1 , 186.2 
209.8 
182.4 
160.4 
141.0 
122.6 
105.5 
89.3 
801. 2 
74.0 
59.4 
133 . 4 
1,144.5 
90.3 
88.3 
112 .5 
102 . 8 
130.2 
117.4 
127.0 
110.2 
89.5 
79 . 6 
85.1 
103 . 6 
N. B. All fi gures wer e rounded after summat ion 
': 
,, 
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In respect of the population of working ages the smoothing has 
similarly a quite significant effect. The male population of working 
age - defined as those aged from 15-59 - numbers 612,100 in the reported 
population and 603,300 in the smoothed. As is the case with the female 
population, the numbers reported at ages 25-49 generally exceed the 
estimated number substantially, while the opposite is true for the two 
youngest and two oldest five - year age groups of working age. Thus, 
there is a general tendency for the number of fully productive persons 
to be smaller in the smoothed than in the reported population. And as 
the number of those aged 60 and over also increases as a result of the 
smoothing , the dependency load in the smoothed population is heavier 
than reported. 
Age at first marriage. When, in Chapter 4, the question of age at 
first marriage was discussed, it was mentioned that age errors could in 
Hajnal's method of calculation affect the values f ound significantly. 
Van de Walle (1968b:204 ) has argued that in situations where the popu-
lation is stable or nearly stable, it is better to obtain an index 
designated as the 'age at first marriage in the stable population'. In 
this case a stable population having the mortality and fertility 
characteristics estimated for the actual population is used as an 
estimate of the population age structure, and the reported proportion 
single in the population is related to that structure. This technique 
yields for Papua-New Guinea a value of the age at first marriage in the 
stable population of 18. 0 years for females, and 23.7 years for males 
i f West model stable populations as given in Figure 7 . 1 are used . Thus, 
van de Walle's finding that this index tends to give lower values than 
Hajnal's singulate mean age at marriage is confirmed. 
5 . CONCLUSIONS 
1 . This chapter shows that the previous finding s about 
fertility, mortality and age structure can be integrated 
successfully in the construction of a population which 
shares all of the essential attributes of the reported 
population, and has an age structure pr obabl y closer to 
the real structure than the reported structure. 
2. The most important parameters of this population are 
summarised in Table 7.6. Comparison with Table 7 . 1 
II 
I, 
I: 
I, 
Ii 
I, 
I: 
: 
11 
I: 
Table 7 . 6 
Some parameters of the smoothed population, 1961-66 
Parameter Males Females Total 
l 2 3 4 
Birth rate .0431 .0447 .0438 
Death rate .0204 .0211 .0207 
Growth rate .022 7 .0236 .0231 
Lie expectancy at birth 43. 75 43.25 
T . F . R. 6 . 225 
-m 28 . 5 
Sex rat io 108 .8 
shows that only di fferences of any signi ficance occur in 
respect of the growth rate of the male population and the 
death rates, and these can be readily explained . 
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Chapter 8 
ASPECTS OF FUTURE GROWTH 
1. INTRODUCTION 
Although some hundreds o f West Irianese appear to have settled in 
Papu a-New Gu ine a since 1962 and border crossings on a limited scale may 
well continue, it is unlikely that the future growt h of Papu a - New 
Guinea 's indigenous populat ion will be affected to an appreciab le extent 
by internat iona l mi g r at ion. Thus, if the smoothin g of the base popu-
lation is a ccepted as sensible, all that is required for the estimati on 
o f future g rowth is the formulation of a reasonable set of a ssump tions 
about the future developmen t of mortality and fertility. 
2. ASSUMPTIONS 
Mortal i ty 
There is no doubt that mortality will continue to decline over the 
next quar ter of a century, but its exact course is dif ficult to pred ict . 
Improvements in education, communication and standard o f living may all 
contribute to the expected i ncrease in life expectancy, although the main 
impetus is likely to come from the further development of he alth services. 
The first five-year pl an, which covers the period 1968/69-1972/73, is 
perhaps indicative of how these services will develop. Total expenditure 
on health will rise, but its share of the budget will decrease. The 
general policy will be to gea r the cost of public health 'more realisti-
cally to the future ab ility of the native population to pay a substantial 
part ... ', and while reasonable medical services will be maintained, the 
emphasis will be on community health (Dept. of the Administrator 1968:93). 
In the plan a high priority is g iven to an ti-tuberculosis and leprosy 
campaigns and a lso to maternal and child health services. The proportion 
of the population 'protected' against malaria is expected to incre ase 
from 53 per cent in 1967/68 to 88 per cent by 19 72 /73, and if this trend 
continues, protection could be a lmost complete some five or ten y e a rs 
after that. At the same time the faculty o f medicine of the Uni versity 
of Papu a-New Guinea will turn out an increasing number of physic i ans , 
nearly all of whom will seek employment in the country. Thus , it should 
be pos sible to maint ain a high standard of services even after recruit-
ment of expat ri ate officers ceases. 
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In the circumstances it seems reasonable to assume that a rapid 
mortality decline will be a feature of the next decades. However, it 
must also be expected that the decline will not be uniform over the 
period. With th e increase in li f e expectancy at birth the magnitude of 
the increase per year of elapsed time will probably diminish . It is 
f urther likely that a higher life expectancy at birth for males than 
f or females will not be a permanent feature of Papua-New Guinea society. 
With increasing life expectancy at birth the relationship will probably 
become similar to that observed in Western societies, and by 1991 the 
female life expectancy at birth might well exceed that of males . 
The assumption of mortality change given in Table 8.1 was formu-
lated with these general considerations in mind . It is relevant to 
note here that it appears to form a sensible continuation of what was 
postulated earlier f or the period prior to 1966 (Figure 8.1). 
Table 8 . 1 
Mortali ty cha nge assumpt ion 
Period Life expectancy at birth , in years * 
males females 
1 2 3 
1961-66 43 . 75 43 . 25 
1966-71 48 . 30 48.00 
1971-76 52 . 35 52 . 25 
1976-81 55.65 55 . 75 
1981- 86 58 . 20 58 . 50 
1986-91 60.00 60.50 
* 
West model li f e tables . 
The increases in life expectancy at birth envisaged are quite 
considerable , though not implausibly high. The average annual gain in 
li f e expectancy would be just over 0.7 of a year for females and almost 
0 . 65 of a year for males . This compare s with an overall figure of 0.7 
f or Japan , when that country experienced its increase in life e xpec tancy 
a t b irth f rom 48.24 years during 1935/36 to 57.86 yea r s in 1949 / 50 
(Basavarajappa and Tye 1959:55) . It i s higher t han the 0 . 5 year 
generally used by the United Nations and for example, adhe r ed to by 
Gaisie (1969:57) for Ghana. But s ince Au s tral i a 's financial and 
material as s istance is likely to con t inue, al s o after inde pendence, 
thi s seems plau s ible. 
Fertility 
Increa s e or decline? The mo s t in t eres ting a s pect of pr eparing a 
population projection f or Papua - ew Guinea lie s i n the fo r mulation of 
f ertility assumptions . Because, wh i le t here i s no doub t about the 
general direction of the development in the ca se of mor tality , in the 
case of fertility it i s quite uncerta i n wh e t her an i nc r ease or a 
decrea s e will be the result of oppo s ite tendencies . 
60
 
55
 
a
l ~ Q) l>--4 i::: 'M 
50
 
..
 
I 
.
c: t 'M P=l -+" aS 
45
 
I>
, 
0 ~ 
-
+"
 
0 Q)
 ~ 
40
 
~
 
Q)
 
'
H
 
"
M
 
H
 
35
 
30
 FI
GU
RE
 8
1
1:
 
LI
FE
 E
XP
EC
TA
NC
IE
S 
AT
 B
IR
TH
 A
S 
AS
SU
ME
D 
WH
EN
 G
EN
ER
AT
IN
G 
AN
D 
PR
OJ
EC
TI
NG
 
TH
E 
SM
OO
TH
ED
 P
OP
UL
AT
IO
N 
,,
 
,,
 
,,,
 
,
 
,
 
.
, 
.
,
,
 
94
6 
,,
 
,,
 
,,,
 
,,,
 
/ 
,,,
 
,
 
,,,
 
19
51
-5
6 
p 
-
-
-
-
M
al
.e
s 
-
-
-
-
-
-
-
Fe
m
al
es
 
19
61
-
66
 P
e
r
io
d
s 
19
71
-
76
 
19
81
-
86
 
N
 
0 \0
 
' 
: 
! 
I 
' 
11 
II 
2 10 
The forces pushing fertility upward have been mentioned previously . 
The continued decline in mortality will probably raise the proportions 
married at each age, and marital fertility is , at least initially, more 
likely to increase than decrease as a result of social change. 
Bulmer (1970:6), who reviewed traditional forms of family 
limitation in New Guinea recently, considers that 'the post-partum taboo 
is in many New Guinea societies probably the most important single 
cultural factor directly determining family size and overall fertility', 
although other taboos on intercourse within marriage exist. For example, 
those associated with rituals or important social occasions. He quotes 
the case of a community for which it has been estimated that 'there are 
only about 50 days in the year when a man can legitimately cohabit with 
his wife' (1970:8). 
If restrictions of this type, and those on the remarriage of widows 
or divorcees, disappear gradually under influence of increased urban-
ization and de-tribalization, it is entirely conceivable that the next 
decade or two will see a repetition of the slight increase in fertility 
that is thought to have occurred during 1961-66. 
However, over a longer period social change may have t he opposite 
effect. Even though fertility appeared to be higher in the urban than 
in the rural areas in 1966, this may only be a temporary phenomenon. 
The problems of urban living may become clearer to a growing number of 
couples with large families, and the demand for modern means of family 
planning may increase with education. 
Urbanization must be expected to be rapid. Since the data on urban 
areas have little time depth it is particularly difficult to forecast 
what the size of the urban population in Papua- ew Guinea will be in 
20 years' time. Langmore (1969:3) has estimated that Port Moresby will 
have 252 , 000 indigenes by 1990, and Ward (1970: 15) has calculated that 
this means a total urban population of three-quarters of a million if 
Port Moresby is to maintain its relative position. On the basis of a 
comparison of census data with the results of counts recently conducted 
by the Commissioner for Local Government in Port Moresby , Lae, Rabaul 
and Madang (Dept . of the Administrator 1970a,b,c,d) and the results of 
the 1970 census pre-test in Goroka (Bureau of Statistics 1970) Ward 
reaches a slightly lower estimate, but he still thinks that more than 
15 per cent of the indigenous population will live in urban areas by 
1991. 
This figure is undoubtedly the most plausible derived so far , and 
the number of femal~s in the reproductive age groups amongst them , would 
probably be in excess of 125,000. Although this would not be a very 
large proportion of the total number of women aged 15-44 and probably 
only a fraction would initially adopt modern methods of family limitation, 
their example could soon lead to wider acceptance . 
' 
! 
i 
,, 
I 
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Attitudes towards family planning. It may be expected that the 
Administration will try to satisfy any demand for contraceptive service 
that may arise. 'It is proposed to make family planning services 
increasingly available in both urban and rural areas' says a statement 
in the f ive-year plan (Dept . of the Administrator 1968:96) and the 
policy o providing assistance when requested is well established. 
Whether this will lead to a significant reduction in f ertility in the 
relativel y near f uture is not easy to say, but this appears doubtful 
even with rapid urbanization. 
No voluntary family planning association exists as yet in Papua-
New Guinea and government activities are of recent date . Bowler (1%8:3) 
reports that the first small clinic was opened in Port Moresby in 1961 
and oral contraceptives were of fered to mothers who had more than four 
children . In 1966 the I . U. D. was introduced and 'in 1967 the decision 
was made to make contraceptives (The I . U.C.D.) a nd contraceptive advice 
and general advice on f amily planning available to all in the Territory 
who asked for it , through the Department of Public Health. Supplies 
were also made available to Missions who requested them'. During 1967/68 
about 2 , 300 loops were inserted with little persuasion and information 
spread almost entirely by word of mouth (Bowler 1968:5). Why response 
was good in some rural areas and not in others is little understood . 
That little publicity was given to the availability of the services 
re f lects the feeling within the Administration that family planning 
should not be pushed strongly . Some feel that the decision as to 
whether a campaign should be launched or not, should be left to the 
leaders of an independent government; some others that great publicity 
now would only antagonise certain religious and other groups, and a 
f ew are in favour or rapid population growth. They expect that increased 
pressure on land resources will motivate more persons from the subsistence 
sector to of fer themse l ves on the labour market and see economic benefits 
accruing from it . And, since there is in general no feeling that family 
planning is a matter of urgency in Papua- ew Guinea, it would be sur-
prising if a major campaign deliberately aimed at lowering fertility were 
to be launched by the Administration. 
The attitude of an independent government will, in all probability, 
not be favourable to family planning on a significant scale. The present 
Speaker of the House of Assembly was reported in a statement by the 
Catholic Bishops issued f rom their annual conference in July 1 970 to 
have 'said to his people: "Populate or perish" ' , and they declare them-
selves in full support of this vision and strongly opposed to adminis-
tration policy. In fact, they ' remind all Catholics that should it 
ever happen that any over-zealous or misguided person fails to respect 
their conscience or bothers them in this matter of family planning ... 
they should inform, without delay, their Member of the House of Assembl½ 
their Bishop or their pastor'. 
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But at least as important as the attitude of the responsible 
authorities will be the attitudes towards family planning and discussion 
of sexual matters by the population. A tradition of family planning or 
limitation is probably present in most groups judging from the many 
reports of the alleged use of various methods of abortion and contra-
ception. However , no systematic survey into the attitudes of the 
population has been undertaken, and we can only guess as to the 
conditions that prevail. Bulmer (1970:15) has pointed out that family 
planning programmes have probably 'least chance of acceptance in those 
societies where traditional forms of family limitation have already 
broken down and women's lives ... have already been adapted to the 
presence of a disproportionately large number of children' . He 
considers that campaigns may receive a better response in those 
societies where the disappearance of the post -partum taboo on inter-
course would drastically affect the women's routine of work and family 
responsibilities. But it is especially in these societies that the 
proportion illiterate amongst the women is extremely high and the least 
educated section of the population may not be sufficiently motivated to 
use modern contraceptives fo r sustained periods. In fa ct, until 
adequate field surveys have shown otherwise, it seems advisable to 
assume that the urge to restrict families substantially below six or 
seven children will not be strong in Papua-New Guinea societies 
characterized by what Fisk (1970 :4) has named 'subsistence affluence' . 
In summary , therefore , there is no reason to expect substantial 
fertility changes in Papua-New Guinea and although decline is possible 
it will probably take time and result from urbanization, social change 
and increased publicity. 
Three assumptions . In view of these considerations three different 
assumptions about fertility development have been formulated. They all 
assume an increase over 1966-71 but differ in their fu rther expectation . 
The 'high' assumption assumes that the increase will continue until, 
during 1976-81, the total fertility rate reaches a level 7.5 per cent 
above that thought to exist at present, i.e. it would reach a value of 
6.690 per woman. After that a gradual decline would take place, but it 
is assumed that the T . F.R. would at no time during 1966-91 drop below 
its present level. This sequence could occur i f no attempts were made 
to disseminate contraceptive knowledge and i f it takes another 15 years 
or so before the effects of social change start bringing fertility down 
instead of pushing it upward. 
The second , or 'medium' assumption, considers that by 1976 the 
de line in mortality will have become so strongly noticeable in its 
effect upon population growth and numbers of children surviving, that, 
possibly largely because of s ocial reasons, a family planning publicity 
campaign will be sponsored officially . Some direct action is there fo re 
envisaged, but it seems probable that no all-out campaign would be 
required to prevent further fertility increase and to bring fertility 
down by a fairly modest 10 per cent at the end of the period. 
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Under the 'low' assumption,fertility also increases by 2 . 5 per 
cent during the first five years, but from then onward the tendency to 
decline is assumed to outweigh the tendency to increase. A good deal 
of deliberate effort would probably be required to bring this situation 
about, because it cannot be expected that family planning publicity 
will be more than moderately successful. The assumed decline of 17.5 
per cent over a 20-year period is thus not so modest as one might 
initially think. 
Table 8 . 2 surrnnarises the three fertility assumptions by expressing 
the fertility rates in force during each period as a proportion of 
those estimated for 1961-66. 
Table 8.2 
Fertility change assumptions * 
Period High Medium Low 
1 2 3 4 
1961-66 100.0 100.0 100.0 
1966-71 102.5 102.5 102.5 
1971-76 105.0 105.0 100.0 
1976-81 107.5 100.0 95.0 
1981-86 105.0 95.0 90.0 
1986-91 100.0 90.0 85.0 
;': T.F.R. 1961-66 is 6.225 per woman. The changes 
are considered to be the same at all ages. 
Comparison with other studies. The fertility assumptions just 
described differ markedly from those employed in various other studies. 
This probably partly indicates that expectations about changes in 
f ertility can indeed be rather different in different countries, and 
partly that there is very little concensus amongst demographers as to 
what is standard or plausible in respect of fertility change in develop-
ing countries. Moreover, their views on the purposes of long term 
population projections may differ. Three cases will be mentioned here, 
two relating to Africa and one to Asia. 
In the preparation of long-term projections for the African popu-
lation of Kenya (S tatistics Division 1966, III:80) two different 
fertility assumptions were used. The high assumption specified a 
constant total fertil ity rate of 6 . 8 over the entire period from 1960 
to 2000; the low assumption, constant fertility until 1965, a very 
sharp decline during the decade 1965-75, and a rate constant at the new 
level for the rest of the period . The pattern of fertility decline 
adopted 'was that shown by the trend in age-specific fertility rates of 
Japanese women between 1949 and 1959', which represents a decline in 
T .F . R. from 6.8 to 2.873. 
.... 
When Gaisie (1969:56) made his projections for Ghana, he also 
employed constant fertility, i.e. a T . F.R. of 6.9 during 1960-2015, 
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as the high assumption. The low assumption assumed fertility to remain 
unchanged until 1975 and to decline linearly thereafter to a T.F.R. of 
3.0 by 2015. 
The final example relates to the projections prepared by an expert 
committee for India (Govt. of India 1969:16) and the assumptions 
'represent the judgement of knowledgeable persons who have faith 
in the ultimate success of the [family planning] pr ogramme' . The 
percentage declines in general fertility rate under the high assumption 
are speci fied as 0 during 1966-70, 5 during 1971-75 and 15 during 1976-8 0 . 
Declines of 10, 15 and 25 per cent respectively underlie the low 
assumption. 
The three examples illustrate the diversity of approach and opinion 
clearly. They show also that it is somewhat unusual to specify such 
small differences between the various assumptions as has been done in 
respect of Papua-New Guinea. But then, the scene for drastic fertility 
change does not seem to be set in this country and neither in the New 
Hebrides or the British Solomon Islands Protectorate. McArthur (private 
communication) who prepared projections of the populations of these 
countries a few years ago, did not incorporate more than a fertility 
decline of 10 per cent after 1975 in her calculations. She also believes 
that almost 10 years of family planning campaigns in Fiji has not affected 
the growth of the Fijian population at all. 
Seen in thi s light the small changes speci fied for Papua-New Guinea 
appear plausible. 
3. RESULTS 
Total population and vital rates 
The changes in total population size up to 1991 that would follow 
from the various assumptions are set out in Table 8.3. The total size 
varies from 4.61 to 4.29 million, and even under the low assumption the 
female population will more than double between 1966 and 1991. Under 
all assumptions a great deal of the numerical increase will occur in 
the last 10 years of the period. It is also then that the main 
differences in population size develop. 
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Table 8.3 
The projected size of the population under three 
di ff erent f ertility assumptions, 1966-91 
Year Males Females high medium low high medium low 
1 2 3 4 5 6 7 
absolute ( I 000) 
1966 1,122.0 1 , 122 . 0 1 , 122 . 0 1 ,03 1. 0 1 ,03 1. 0 1 ,03 1. 0 
1971 1, 278 . 6 1 ,278 . 6 1 ,278 . 6 1,180 . 5 1 , 180.5 1 , 180 . 5 
1976 1 ,478 . 3 1, 478.3 1 ,466 . 0 1 ,370.9 1,370.9 1 ,359.2 
198 1 1, 730 . 5 1, 708 . 6 1,682.1 l,6ll.3 1 ,590.5 1 ,565 .5 
1986 2,030.6 1 ,974.8 1,931.2 1,897.5 1,844.6 1,803.4 
1991 2,378.8 2,282 . 0 2,217.0 2,230.1 2,138.5 2,077.0 
relative 
1966 100 100 100 100 100 100 
197 1 114 114 114 ll5 ll5 ll5 
1976 132 132 131 133 133 132 
198 1 154 152 150 156 154 152 
1986 181 176 172 184 179 175 
1991 212 203 198 216 207 20 1 
The consequences of the postulated changes in mortality and fertiltty 
f or Papua -New Guinea's birth, death and growth rates are summarized in 
Table 8 . 4 . When compared to 196 1-66 the death rate will be more than 
halved under all assumptions. By 199 1 a death rate of well under 10 
per 1 ,000 population can be expected. Under the high fertility 
assumption this means that the average annual growth rate would reach 
about 3 . 2 per cent, under the medium assumption about 2 . 9 and under the 
low assumption about 2 . 8. It may be noted that the speci f ied declines 
in f erti l ity under the medium and low assumptions are , in conjunction 
with age distributiona l effects, just about suf f icient to keep the 
growth rates constant after 1976 (Figure 8 . 2). 
Table 8 . 4 
The development of vital rates under three different 
fertility assumptions, per 1,000 
Assumption Rate Period 1966-7 1 1971-76 1976-81 1981-86 
1 2 3 4 5 6 
Males 
High birth rate 43.2 43.4 43.8 42.7 
death rate 17.1 14.4 12.4 10 . 8 
growth rate 26 . 1 29.0 31.4 31. 9 
Medium birth rate 43.2 43.4 41.0 39.5 
death rate 17 .1 14.4 21. 1 10.6 
growth rate 26.1 29.0 28.9 28.9 
Low birth rate 43 . 2 41.5 39.5 38 . 1 
death rate 17.1 14.2 12 . 0 10.5 
growth rate 26.1 27.3 27 . 5 27 .6 
Females 
High birth rate 44 . 6 44.7 44.9 43.6 
death rate 17.6 14.8 12 . 7 11.0 
growth rate 27.0 29.9 32.2 32.6 
Medium birth rate 44.6 44.7 42.1 40.3 
death rate 17.6 14.8 12.4 10 . 7 
growth rate 27.0 29.9 29.7 29 . 6 
Low birth rate 44 . 6 42.8 40.5 39.0 
death rate 17 . 6 14. 6 12.3 10.7 
growth rate 27.0 28.2 28.2 28.3 
1986-91 
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FIGURE 8,2: THE DEVELOPMENT OF POPULATION GROWTH RATES UNDER 
DIFFF..RE JT FERTTI,ITY ASSUMPTIONS, FEMALE S 
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FIGURE 81 3: THE PROPORTION AGED 5-12 IN THE POPULATION WHEN 
PRO JECTED UNDER DIFFERENT FERTILITY ASSUMPTIONS , 
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Age composition 
The changes in age composition that would occur simultaneously with 
the increase in population size are presented in Table 8 . 5. Under all 
assumptions the proportions under age 15 would increase above those 
e stimated for 1966, but much more so under the high than under the medium 
and low assumptions. At the same time the proportion aged 65 and over, 
although not changing greatly, will tend to increase, and the proportion 
of the population of working age will consequently decline markedly. 
For example, in t h e male population, that decline would be from 55 . 8 per 
cent in 1966 to only 51.4 per cent in 1991 under the high assumption. 
But in actual size, the population of working ages will be the same 
under all assumptions until 1986, and the full five-year age distributions 
under the medium assumption are given in Tab le 1 of Appendix II. It is 
not until 1991 that the effect of the fer tility differences becomes 
noticeable. The population aged 15-19 numbers then 483,000 under the 
high and medium a s sumptions but only 461,000 under the low fertility 
assumption. The numerical increase of the working age population over 
the period 1966 to 1991 is very substantial. Instead of 626,500 males 
aged 15-64 as in 1966, there will be more than 1.22 million males of 
working age by 1991, and a similar increase can be observed for the 
female population. If the population of working age is restricted to 
the age group 15-49, as is usually done by the Manpower Planning Unit 
of the Administration (Beltz 1970:3) the numbers so defined under the 
high and medium assumptions reach 1.05 and 0 . 97 million by 1991, 
respectively. In 1966 only 35.9 per cent of the males and 9.0 of the 
females in these age groups were reported to be in the monetary sector 
workforce - i.e. had wholly or mainly money raising occupations. An 
increase in these proportions by 1991 will only occur after the 
existing number of positions has been more than doubled. 
A problem which will undoubtedly give the planners for Papua-New 
Guinea's future even more difficulties is that of the increase in the 
school-age population. Because f rom 1968 to 1973 the primary course 
will change from a seven-year course with entry at age 6 to a six-year 
course with entry at age 7 (Fry 1970:71) Table 8.6 shows results for 
the two age groups 5-6 and 7-12. Although preparatory classes will be 
phased out, 5 and 6 year olds are potentially of school age and may, 
because of uncertainties about dates of birth, actually compete with 
7 year olds for entry into primary school. 
This group of children that could profitably attend kindergarten 
or infant school consisted of about 122,000 persons in 1966 . It will 
increase to 292,000 by 1991 under the high assumption, to about 264,000 
under the medium assumption and to somewhat less than 25 0 , 000 if 
fe rtility decline is more substantial . The size of the 7-12 year age 
group, estimated to be about 328,000 in 1966, would under the same 
Assumption 
1 
High 
Medium 
Low 
High 
Med ium 
Low 
Table 8 . 5 
The age composition of the projected populations, 
in percentages 
Age 
group 
2 
0- 14 
15-44 
45-64 
65+ 
0- 14 
15-44 
45-64 
65+ 
0- 14 
15-44 
45-64 
65+ 
0-14 
15-44 
45-64 
65+ 
0- 14 
15-44 
45-64 
65+ 
0- 14 
15-44 
45-64 
65+ 
1966 
3 
41. 2 
43.3 
12.5 
3 . 0 
41. 2 
43.3 
12.5 
3 . 0 
41. 2 
43.3 
12 . 5 
3 . 0 
42. 1 
42 . 3 
12 . 4 
3.3 
42.1 
42.3 
12 .4 
3.3 
42.1 
42.3 
12 . 4 
3.3 
1971 
4 
42.4 
42.2 
12.3 
3.1 
42 .4 
42 . 2 
12.3 
3. 1 
42 . 4 
42.2 
12 .3 
3 . 1 
43 . 2 
41. 3 
12 . 1 
3.4 
43.2 
41.3 
12 . 1 
3.4 
43 . 2 
41.3 
12.1 
3.4 
Year 
1976 198 1 
5 6 
Males 
43.7 
41.2 
12 .0 
3. 1 
43 . 7 
41. 2 
12 . 0 
3 . 1 
43.2 
41.5 
12 . 1 
3 . 2 
44 . 9 
40.4 
11. 6 
3.1 
44 . 2 
40.9 
11. 7 
3.2 
43.3 
41. 6 
11. 9 
3 .2 
Femal es 
44.4 
40 . 4 
11. 7 
3.4 
44.4 
40 . 4 
11. 7 
3.4 
44.0 
40.8 
11. 8 
3 . 5 
45.6 
39.8 
11. 2 
3.4 
44 . 9 
40.3 
11.4 
3.5 
44.0 
40.9 
11. 6 
3 . 5 
1986 
7 
45.6 
40 . 2 
11 . 1 
3.2 
44 . 0 
41. 3 
11.4 
3.3 
42.8 
42.3 
11. 7 
3 . 3 
46.1 
39 . 7 
10.8 
3.4 
44.6 
40.9 
11. 1 
3.5 
43.3 
41.8 
12 .9 
3 . 6 
199 1 
8 
45 . 5 
40.7 
10. 7 
3.1 
43.2 
42.4 
11. 1 
3.2 
42.1 
43.1 
11. 5 
3.4 
46.0 
40.3 
10.3 
3.4 
43.6 
42.1 
10 .8 
3.5 
42.5 
42 . 8 
11.1 
3.6 
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Note: Due to rounding,figures may not add to 100. 
Assumption 
1 
High 
Medium 
Low 
High 
Medium 
Low 
Age 
group 
2 
5- 6 
7-12 
5- 6 
7-12 
5- 6 
7-12 
5- 6 
7-12 
5- 6 
7-12 
5- 6 
7-12 
Table 8.6 
The projected size of the infant and 
primary school age population 
1966 
3 
62,800 
164,700 
62,800 
164,700 
62,800 
164,700 
59,100 
153,600 
59,100 
15 3,600 
59,100 
15 3,600 
1971 
4 
74,700 
192 ,000 
74, 700 
192,000 
74,700 
192,000 
70,300 
179,800 
70,300 
179,800 
70,300 
179,800 
Year 
1976 1981 
5 6 
Males 
89,500 107,800 
229,200 275,700 
89,500 106,900 
229,200 276,800 
88,900 100,800 
229,900 270,300 
Females 
84,400 
215,200 
84,400 
215,200 
83,900 
215,800 
101,800 
259,500 
100,900 
260,500 
95,200 
254,400 
1986 1991 
7 8 
130,100 150,200 
334,300 398,400 
118,900 
323, 100 
113, 100 
306,500 
123,000 
315,200 
112,400 
304,600 
106,900 
288,900 
135,500 
364, 100 
128 ,200 
345,600 
142,100 
376,000 
128,200 
343,600 
121,200 
326,200 
--
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ass umptions and over the same period increase to about 774,000, 708,000 
and 672,000 respectively . Thus, while under the high assumption 
1.066 million 5- 12 year olds would compete for a place in an infant or 
primary school by 1991; their number could be 145,000 lower if a 
moderately large fertility decline occurred . Since total enrolment in 
Primary ' T' schools remained slightly below 200,000 children in 1967 
(Fry 1970:91) , such a difference could have great significance . 
The problem is approached from a slightly different angle in 
Table 8.7, where the size of the entry age cohorts for primary , secondary 
and tertiary education are shown. Since the figures were obtained by 
interpolation of the five - year age group totals using Sprague's multi-
pliers, they are to a certain extent approximate , but the trends are 
clear. It is quite apparent that even the small fertility differences 
postulated can have a very noticeable effect on the size of the cohorts 
seeking entry to the educational institutions at the various levels . 
Full details of the school age population as projected under the medium 
fertilit y assumption are given in Table 2 of Appendix II. 
Table 8.7 
The projected size of the entry age cohorts for 
primary, se~ondary, and tertiary education 
Assumption Age Year 19 71 1976 1981 1986 1991 
1 2 3 4 5 6 
Males 
High 7 35,100 42,000 50,600 61 , 500 71 ,700 
13 28,300 33,400 40,000 48,100 58,900 
19 23,500 26,900 31,700 38,000 45,800 
Medium 7 35,100 42,000 50 , 800 57,200 64,900 
13 28,300 33,400 39,900 48,800 55,300 
19 23,500 26,900 31,700 38,000 46,300 
Low 7 35,100 42,100 48,300 54,300 61 , 500 
13 28,300 33,300 40,300 46,700 52,600 
19 23,500 26,900 31,700 38,300 44,800 
Females 
High 7 33,000 39,600 4 7, 700 58,100 67,700 
13 26,400 31,200 37 , 600 45,300 55,500 
19 21,600 25,000 29,500 35,600 43,100 
Medium 7 32,900 39,600 47,900 54,000 61,300 
13 26,400 31,200 37,400 45,900 52,100 
19 21,600 25,000 29,500 35,600 43,500 
Low 7 32,900 39,600 45,600 51 ,300 58,100 
13 26,400 31,100 37,800 43 , 900 49,600 
19 21,600 25,000 29,500 35,800 42,100 
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4. CONCLUSIONS 
From the discussion in this chapter, the following conclusions 
seem to emerge: 
1. It must be expected that mortality decline will continue 
to be rapid in Papua-New Guinea and life expectancies at 
birth of approximately 60 years for both males and females 
seem possible for 1986-91 . 
2 . The future course of fertility is less certain . However, 
it seems reasonable to assume that fertility will initially 
rise slightly and that later , but probably not before the 
mid-1970s, a nominal decline in fertility will commence. 
3. This decline, which is expected to result from increased 
publicity on family planning, rapid urbanization and 
de-tribalization, may nevertheless exert a significant 
influence on population growth . 
4. But, barring the unlikely event of a massive government 
sponsored family planning campaign, a doubling of the 
population before 1991 seems certain. 
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